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PREFACE 


This  l)ook  is  strictly  iiitrochictory  to  "  Tlio  I'nblio 
School  Arithmetic,"  and  forms  with  it  a  comph'tc  course. 
Ill  both,  the  method  of  treiitmeiit  closely  follows  •' 'I'he 
I'sycholoijfy  of  Xiimher."  A  few  special  points  in  the 
J'rimai'v  mav  be  noticed. 

1.  While  innuber  work  in  the  first  grade  may  be 
largely  incideidal,  it  ought  not  to  be  accidental.  The 
teacher  should  hav'(!  a  clear  conception  of  the  work  to  ))e 
done,  and  of  the  order  and  method  by  which  the  child 
may  step  by  step  reach  the  desired  end.  When  the  child 
enters  school  the  nund)er  sense  is  alert;  he  is,  roughly 
speaking,  in  the  counting  stage  of  development.  Upon 
the  pt'inciple  "  strike  while  the  iron  is  hot,"  this  counting 
])ower  should  at  once  be  nsed  for  further  growth  by 
ap[»lying  it  to  more  definite  measurements.  Such  ap})li- 
cation  arouses  fresh  interest  in  inunber,  and  is  in  a  high 
degree  edncative.  On  this  point  J)r.  Dewey  says,  "  Unless 
there  is  to  l)e  arrested  develoi)ment  when  tlie  child  enters 
school,  some  function  must  be  fonnd  with  reference  to 
which  he  may  utilize  his  ability  to  count  —  tlie.  )inmh(>r 
aotsc  hcconK's  vitalized  and  Irnb/  edncatice  at  this  pttint  by 
beiiiff  lanjchj  directed  tc^rurds  the  definition  of  v(dnes  in  the 
foDii  of  measHrement."     This  book,  therefore,  while  not 
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^Mviii.L;  lirst  i^M'iulc  work  in  full,  incscnts  in  systematic 
lonii  iiiid  ill  sullicit'iit  dctiiil  lor  any  |H'iiiiary  Ii'mcImt  the; 
aiiiouut  <»r  work  to  In-  done  and  tin-  nn'tliod  of  doiii.i;  it. 

L^  Tliosr  to  whom  conntin;^'  is  the  whole  ol'  numlxT 
hold  liiat  almost  the  sole  object  oi'  niiinlier-woik  in 
primary  iijrailes  is  ;]uiekness  and  aceiiracy  in  the  tiL-nn;- 
Avork  ol'  the  riindameiilal  rules.  They  are  inclined  to 
bt'little  the  trainin<jj  oi"  intelliL;ence,  Most  teacliers  know, 
liowever,  that  not  accurate  iignre-work  and  ruIedearnin.Lj 
is  the  crux,  but  vatlier  what  fii;ure-work — '•  wliat  ruhj" 
—  to  apjdy  in  i^iveii  cases.  Accordingly,  while  not  un- 
mindrul  of  the  use  oi'  skill  in  lii^ui'e-work.  the  autliors  of 
this  book  have  a  wider  pur[)ose,  iJeco^niziuL;'  that  num- 
bev  is  the  "tool  of  moasurenu'ut,"  they  liave  endeavored  by 
a  careful  gradiui;'  and  au  unusual  variety  of  concrete  and 
constructive^  exercises  to  develoj)  tnu'  ideas  of  uumlior 
aud  numerical  oi)erations.  as  well  as  trained  intclli.^ence 
and  ability  to  a])]tly  what  has  been  learned  to  the  varying 
problems  of  social  life. 

,S.  There  are  two  extreme  views  regardiuL;  the  nature 
of   numher   leadiui;"   to   two   (piite    different    peda.u'oi^ical 
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le  of  these,   Xo  nilin  in   hirnihcr :  the  other, 


No  nnmlxn'  in  rtilio.  The  one  begins  with  the  ratio  idea, 
and  ignores  or  subordinates  the  "how  many"  (counting) 
idea,  letting  it  struggle  into  being  incidentally  in  the 
develo[)ment  of  ratio.  The  other  begins  with  the  vague 
''  how  many,"'  and  subordinates  ratio  or  riither  totally 
ignores  it  as  not  involved  in  the  number  process.  This 
book,  following  as  it  does  "The  Psychology  of  Number," 
avoids  both  extremes.  It  begins  with  the  hoir  many 
(counting)  as  applied  to  some  total ;  and  keeping  together 
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Iliiiit,'s  wliicli  psyclidloi^ically  cMiinot  l)e  s<|(nrati'(l.  viz. 
iiiiiiiln'i'  Mild  (jiiaiitit y,  iintcccds  tVoiii  11m'  viii^mic  hoir  iinnnf 
anil  tin'  valine  /mn'  niin'h  to  llir  (Idiiiitr  sn  niam/ [ind  \\h\ 
(U'liiiitr  NO  iiiiii-/t.  Tluis  tlicrc  is  ijradually  yet  surely 
(^v()lv('(l  the  concept  ol'  ratio  —  a  concept  wliicli  is  indis- 
]»cnsid)le  in  jiractieal  lite,  and  witliont  wliicli  tliere  can 
l)c  no  Sci<'nce  of  Aritliinctie.  On  this  important  ])oint 
Dr.  Dewey  —  wliose  views  on  tlie  psycliical  nature  of 
nmiilter  liave  never  been  (piestioned  l»y  a  conijietent 
critic  —  says:  ••  When  countintj:  is  used  \)\  the  cliild  to 
value  some  amount  or  other  the  ratio  idea  is  imjilii'il.  It 
neeil  n<it.  tiierid'ore,  he  consciously  or  exjilicitly  stated, 
in  fact.  I  should  say  that  for  a  considerahle  period  it 
should  not  he.  It  is  eiioU!.;h  that  the  child  ^ets  a  sense 
for  tlu'  use  and  ai»i»lication  of  niimher  in  measurement. 
When  numher  is  so  used,  tlie  transition  to  the  conscious 
ratio  idea,  wliether  in  the  form  of  ratio  proper,  or  frac- 
tions, or  ])ercentat^e,  is  natural  and  inevitable ;  this  is  not 
a  mere  doctrinaire  statement;  it  rests  upon  contimujus 
experimentin*;  and  ()l)servati()n  in  a  school  where  the 
child's  numher  sense  is  (levelo[)ed  in  connection  with 
constructive  operations  in  manual  trainin<(,  in  which 
number  relations  are  introduced  as  instruments  to  prac- 
tical valuation." 

4.  This  has  been  veriiied  duriiiijj  the  preparation  of 
this  book.  ThrouL,di  the  kindness  of  the  publishers 
printed  sheets  of  the  exercises  and  methods  have  been 
l)l;u'ed  in  the  hands  of  teachers  in  trainini?  (and  public) 
schools,  and  actually  tested  in  the  (dasses.  The  reports 
have  been  unanimously  favorable.  The  (diildren  got  hold 
of  the  idea  of  imnd)er  as  ''  The  Tool  of  measurement," 
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as  i»l;iyin^'  !in  iiiiitortant  pai't  in  Iln'  affairs  (»f  life;  scluiol 
lift!  was,  ill  oiM!  respect  at:  It'iist,  seen  to  lie  a  part  of  social 
Hf«.  It  followed  that  interest,  entlmsiasiii,  self-activity 
in  eonneetioii  with  Jirithinetical  work  hecaiiie  the  eoni- 
nion  experience  in  tho  schools. 

For  helj)  in  such  exj»eriiiieiitinLf  our  thanks  are  due  to 
a  number  of  successful  teachers,  especially  to  Principal 
(Jrahain  of  the  London  TrainiiiLr  School,  to  I'rincipal 
Klliott  of  the  JIaniilton  TrainiiiLj  School,  to  iMrs.  Uan- 
dolph  (Los  Angeles),  and  to  I'rincipal  William  Sparks 
of  Chatham. 

Teachers  are  roroinmended  to  study  with  care  T'>ewey 
and  ^FcLellairs  "Tsychoh  :ry  of  Number,"  and  the  "  I'lib- 
lic  School  Arithmetic,"  which  illustrates  so  many  points 
in  the  "  I'sycholoL^y  of  Number." 

The  "Teachers'  Kdition"  of  this  book  will  contain  all 
needed  answers  to  ju'oblems,  suggestions  for  tirst  grade 
work,  some  illustrative  lessons,  and  many  suggestions  as 
to  methods. 
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Patr^'s  xi  to  xxvii  (>fSui»'L'\'sti(»nst()Teacliers  indicate 
the  kind  of  work  Unit  slionld  be  done  1)}'  the  class 
previous  to  1)eginniii<;'  Lesson  1  of  this  book.  Les- 
sons 1  to  S  review  the  work  of  this  section. 

L  Counting.  —  Counting  is  of  course  the  lirst  thing 
to  h)ok  after :  tlie  child  can  })rol)ably  count  a  little 
when  he  enters  school,  but  there  is  now  to  be  count- 
ing with  a  definite  e)td  in  view  —  the  growth  of  the 
relating  process  which  gives  rise  to  number ;  there 
is  a  fvliole  to  get  an  idea  of,  —  there  are  its  parts ; 
there  is  the  lioiv-many ;  i.e.  the  child  is  counting 
so  iue  thing. 

1.  (rt)  Start  with  a  whole  and  count  by  single 
things.  For  instance,  count  the  number  of  girls  in 
the  room.  Of  boys.  Of  children.  Test  how  far  the 
number  names  are  sicfniiicant ;  e.sf.  name  the  num- 
ber  and  have  corresponding  objects  selected,  etc. 

(6)  It  may  be  that  the  children  cannot  count  — 
cannot  give  the  consecutive  number  names  and  at)ply 
them  to  corresponding  grou})s  of  objects.  In  this  case 
the  starting-point  is  the  vague  muchness  (ideas  of 
[more  and  less)  and  the  vague  how-many  which  must 
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1)0  in  the  cliildren's  iniiuls.  Ilavu  tlieni  iiuike  com- 
parisons involving  ideas  of  more  and  less;  e.g.  tlie 
length  of  the  desk  is  greater  than  the  width,  etc. 
Also  practice  in  the  how-manij  idea  ;  e.g.  com[)ai-e 
the  how-many  cuhes  (say  8)  in  this  gronp  with  the 
hoiv-many  (say  0)  in  that.  They  will  he  led  to  see 
that  the  muchness  of  a  ({uantity  is  determined  hy  tiie 
hoiv-many  parts  in  it,  etc.  Have  constructive  exer- 
cises, bringing  out  relations  of  consecutively  num- 
bered objects  (how  five  differs  from  six,  etc.),  and 
arousing  interest  in  number  names  ;  e.g.  have  them 
make  a  picket  (Jivo  splints) ;  try  to  make  a  triangle 
with  tivo  splints  ;  they  will  need  one  splint  more,  and 
will  express  the  how-many  as  "  two  and  one,"  or  as 
"oTie,  and  one^  and  one."''  Similarly,  try  to  make  a 
square  with  three  splints ;  they  will  need  one  more 
splint,  and  the  how-many  in  the  square  will  perhaps 
be  expressed  as  "  three  and  one,"  or  "  two  and  one 
and  one,"  or  (as  we  have  often  seen)  "  one  and  one' 
and  one'  and  one,"  with  some  rhythmic  movement. 
They  will  now  fully  appreciate  the  simple  number 
names  which  are  substitutes  for  the  round-about  ex- 
pressions. 

The  children  will  hence  soon  be  read}^  to  see  that 
we  cannot  find  how  much  one  quantity  (as  a  line, 
area,  etc.)  differs  from  another  without  finding  the 
1  ow-many  of  some  one  thing  (unit)  in  each. 

2.  Not  to  he  confined  to  sim/le  things.  —  Count  this 
two  rows  of   girls ;    of   boys ;    of  all,  —  how   many 
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t»".s.'     0,„n,t  pairs  of  l,a,uls       I 

^">nhu-]y,  eouMt  groups  of   t       ,""^  >'""'y  pairs  ? 

'"-/  Also  „,,,,„,  J/„,  3;-Iiow  ma,  threes, 
f  •«!<.«  of  bell,  voeal  so„n.ls  ;  .' ,  ?"  ''*"'  «''*' 
'"'"'  "■'"'  «V"  soun,ls    u      ^       '""••^'  ^^^v-'  this 

'■'^^vr«  or  ,,,arl.      r^  '    \:    ■-■>■  ''•-'O.     Show  bj 
4.    Count  .1,  '"'*  /"■"'■'■•led  tlie  4 

-  .^.■<'"  r  .!'  lirV^T":;^'  ".''"  <Hffere:.'u„its 
■'■'"•«  lot  of  04/,     :'.;^^^«   ;  '"';v  n.a„y  i„  each  case? 

-'"'  the  sa,ne  unit  of  naoL  ,^  V  T"'"  '^"•'"'«"'^« 
^'^••)  l>y  3s.  This  i^ro.  0  %  ,  ":>*  ''f  «  O'upils, 
1^5  l.J  3-s,  ete.     Use"  IZ  1    V'^'  ^  ''  *'''^  ^■•o«P  of 

'  •  •  •  •  ^iowiiiany? 
( V-      TJiis    cronii    nf    ^i  •  •  •  •  • 

-.V'  Ho.^4/A .f--'^^''' ; : : : : '- 
■"-■^"-no."^  S;r  S  t''r  -'-dec,  to  ..„. 

•'-"-■'OS  i„  ii,.es  12  ir'i5 ;.  ?«"•"*  *''*=  ""'»'«•■  °f 

'    "^  "'•'  ^**  "»■'  etc.,  lo„g,  a,Ki 
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7.  Cut  out  of  ciirdhounl  strips,  resi)CH'.tively,  1  in., 
2  in.,  3  in.,  ...  12  in.  lon*^.  Ask  tiio  i)npils  to 
select  the  ■)  in.  strij),  the  i)  in.  strij),  etc. 

H.  Have  l)a<'s  (»!"  sand  or  other  material  wein'hini^ 
from  1  to  10  ih.  Let  the  pupils  lilt  tlicse  and  guess 
their  weii^'hts. 

\).  Make  sipiares  whose  sid(\s  are  respectively  2, 
3,  and  4  in.  Cut  tiiem  into  jjarts  eacli  coniainint;' 
1  s([.  in.  ('ount  i\\()  i)arts  and  then  ])nt  tiieni 
to^'etlier  a^'ain  to  form  the  original  s(piare.  Count 
tlie  2-S(p  in.,  etc. 

10.  Simiiai'ly,  make  ol)lonu;'s  2  in.  by  3  in.,  or  8  in. 
hy  4  in.,  toi*  e\am})U';  dividi;  into  inch  s([uares  or 
lialt'-in('ii  s(piai'es,  count,  and  again  reconstruct  tlie 
whoK;  from  the  [)arts.    Count  as  in  9  tlie  2-s(p  in.^  etc. 

11.  Make  sim[)le  measurements  with  the  foot-rule 
and  tape  measure  :  for  instance,  measure  the  widtli 
of  tlie  d(!sk,  tlie  length  of  the  table,  the  height  of  the 
children,  the  nund)er  of  inches  around  the  head,  the 
distance  {iround  the  chest  when  expanded  or  con- 
tracted. 

12.  Take  two  points,  say  2  or  3  or  4,  etc.,  yards 
apart,  withont  the  pupils  knowing  what  distance 
was  measured.  Let  the  i)npils  measure  the  distance 
between  the  points  with  a  yardstick.  What  num- 
ber do  you  get  ?  Mow  many  yards  ?  Measure  wdth 
a  foot-rule.  How  many  feet  ?  Measure  with  a  unit 
one-half  foot  long.  What  number  do  you  get  ?  How 
many  half-feet?     Write,  2  yd. =6  ft. '=12  half -feet. 
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not  only  5  single  cents,  but  five  2-ct.,  five  8-ct.,  five 
5-ct.,  five  (loUars,  five  2  ])Gys,  live  3  apples,  etc.,  etc. 

1.  Let  the  children  count  a  number  of  beans,  say 
eight,  and  sejiarate  them  into  two  equal  parts.  How 
many  parts  are  there  ?  Sei)arate  each  part  into  two 
equal  parts.  Ilow  many  of  these  parts  are  there 
in  each  part?  How  many  beans  are  there  in  each 
part?     Or,  arranging  in  perceptive  forms,  how  many 

0)10-8  in       ?     How  many  tivos  in  ?     How  many 

pairs  of  ttvos  in  ?      Similar  exercises  and 

(questions  may  be  given  with  splints  formed  in^o 
two  squares,  and  into  two  groups  of  two  pickets 
each.     Treat  an  oblong  4  in.  by  2  in.  similarly. 

2.  Put  1-in.  units  together  to  form  the  2-in.  unit, 
2-in.  units  to  form  the  4-in.  unit,  4-in.  units  to  form 
the  8-in.  unit,  and  so  on.     Use  also  sq.  in.  units. 


•  •  • 
3.  In  the  above  arrangement  of  dots  there  are 
how  many  single  units  ?  How  many  2-units  or  twos  ? 
How  many  3-units  or  threes  ?  Use  this  arrangement 
to  fix  the  place  of  5  in  the  sequence  between  4  and  0, 
i.e.  as  1  more  than  4  and  1  less  than  6.  Make  with 
sq.  in.  a  square,  side  2  in.,  and  an  oblong  2  in.  by  3 
in.     Give  the  pupils  5  sq.  in.  to  work  with. 


4.  Similarly,  use  this  arrangement   to   show   the 
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rL'liiti(tn  of  H  to  4,  us  two  fours,  and  to  iix  the  placo 
of  7  in  tlio  sucinence  ])etween  0  and  8,  i.e.  as  1  more 
than  G  and  1  less  than  8. 
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5.  Similarly,  show  the  relation  of  10  to  5,  and  fix 
the  position  of  \)  in  the  se([nenee  between  8  and  10, 
i.e.  as  1  more  than  8  and  1  less  than  10. 

(>.  In  nsing  these  dot  arrangements,  the  i)ietnrini^ 
power  shonld  he  definitely  euUivated.  Five  dots 
should  he  instantl}'  recoL^nized  as  5,  0  as  (J,  T  as  f) 
and  2  or  4  and  8,  8  as  two  4*s  or  four  2's,  1)  as  5  and 
4,  10  as  two  5's  or  live  2's,  and  also  other  simple 
relations  within  the  groups. 

7.  After  making  the  aualysis  of  the  visual  forms, 
tor  instanee,  5  +  1  =  0,  4  +  2  =  0,  etc.,  cover  the  5 
dots.  How  many  are  hidden?  How  many  are  seen? 
Cover  the  4.  How  many  are  hidden  ?  How  many 
seen  ?     So  on,  taking  care  that  6  is  seen  as  5  +  1  and 

1  +  5,  4  +  2  and  2  -j-  4,  and  so  on. 

8.  In  every  ease  practical  examples  should  he 
used  as  much  as  possible  ;   e.g.  in  the  five.     Cover 

2  dots.  What  do  you  see?  (8).  How  many  are 
unseen  ?  (2).  Then  what  must  be  done  with  the 
8  to  get  5  ?  With  3  ^  to  get  o  ^  ?  With  3  eggs  to 
make  up  6  eggs  ?  With  3  dollars  to  make  up  7 
dollars  ?  With  3  dimes  to  make  np  8  dimes  ? 
AVith  3  2-dollar  bills  to  make  5  2-dollar  bills  ?  etc. 
Count  8  by  2's  :  how  many?     With  8^  how  numy 
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jil)[)les  'li  (fjich  can  he  boiiglit?  oto.  Conneetiwi 
thu.s  the  practical  work  with  the  chlUrH  own  experiences 
as  closet ji  as  poi<slhle.  With  8  teii-(h)lhii'  hills  houticlit 
cows  lit  2  ten-dolhir  l)ills  eiu^h.  How  nuiiiy  ?  All  the 
conihinations  up  to  ten  (including  some  of  iha  factor 
I'cliitions)  can  he  mastered  in  a  few  weeks.  'V\w 
practical  element  will  make  the  work  (leti[)ly  interest- 
ing to  the  child. 

I).    Arrange;  on  separate  pieces  of  eardhoard  dots 
placed  thus  : 


•     • 


•  •     • 

•  •     • 


Show  these  cards  separately  to  tlie  class  and  have 
the  answer  given  instantly.  Tell  how  many  two's 
in  6  ?  in  8  ?  in  10  ?  Show  the  10  picture  an  instant; 
unseen,  erase  one  dot,  show  for  an  instant  what  is 
left.  What  number?  What  was  done  with  the  10? 
Thus  also  erase  two  dots,  etc.  Similarly,  change  (i 
to  8,  7,  9,  etc.     Make  practicjal  examples  as  in  §  8. 

10.  Cut  out  of  cardboards  units  1  in.,  2  in.,  3  in., 
...  10  in.  long,  respectively.  Let  the  children 
select  the  units  which  are  together  equal  to  the  3-in. 
unit  ;  to  the  4-in.  unit ;  to  the  5-in.  unit.  Select 
the  units  which  will  make  triangles  each  of  whose 
sides  is  respectively  6  and  7  in.  long.      Select  the 


"Hits  nhicli  will  ,|,.,|.„  „  •'"■'' 

''-b-.s.,,HMvi:;;,:''''Cwr;-'^'''-an,..^ 

6-  «,  10,  etc.  "'"  "''"*«•     (^"»nt  tl.„.s  :  2  4 

'•    '"*■«    «xoi-d.se.s    l,v    ,l„f 
''""'•^"■■«"'oiit.s  le,..li„..  to   ■'       .  ■"■'r""'"'"''"t«    a.Ml 

^,      ""  .  .  .  •'^W.ifies  tl,at  tl.o  ,„>,>  o 

""•«e  ti,„c..s,  au.l  also  tlnf   <-  ""''*'" '•"'"  « 

'-''-^  15  b^  ,5s,  and  so  o^      n   T     ''     ^^  ''^  ^'s  im- 

■'>■  3  i„.i„.,iie,  10 ,,;;;. /-t';fi.,v  dots.  12,, 

^  !-*•    t;-"t  a  measure  1  ft  '  '''"'"'•■''  «vanij.les. 

f;-'  ""■«  foot  .Measure  into    ' '  '?  """  "'  "'''^''"'^-i- 

C"t  a  foot  .neasure  into!,!  "  T  *'"^^'  "««"'«••' 
'"-y  l-ts  are  there  "  ^^  o'  "'•  '""^'-  How 
*"  ;■"'•     f f ow  long  are  tl, '  "  "  ^■"'-  ■"''••'^"res  end 

^•-.a„.eeonstrueU.ee..re.esslnUlarto  those 
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in  |)iinii»Tai)li  11,  dividing"  I  ft.  iiilo  4-iii.  iiiid  8-iii. 
units,  rL'S[)Ci(;tiv(jly.  Mukt;  also  iM^iiilatcral  ti'iani;les 
and  s(|uari's  and  moIl'  tin;  iniinlxT  in  cacii  case. 

10.  ( 'lit  out  of  (;ardl)()anl  units  of  nieasurt;  rt;s[)(.H:- 
tivuly  (J  in.,  4  in.,  '5  in.,  and  '2  in.  lono*.  l^'ind  tlu; 
nuinl)or  of  times  thai  cacli  uint  measures  1  ft. 

17.  Divide  1  ft.  into  2,  ^5,  4,  and  il  (M|nal  parts, 
respeetively.      How   Ioul;'  are   tiie  e(|nal   parts? 

IH.  Apply  tlu!  fool  measure  to  nieasnre  the  yai'd. 
What  nnnd)t;r  do  you  .U^ot  ?  llow  many  ft.?  -J  ft.  in 
what?  Ap[)ly  th(!  yard  to  measure  the  len<j^th  of  the 
r()(>m  and  otlun-  (quantities.  How  many  yd.?  0yd. 
in  what?  Ap[)ly  the  jint  to  measure  tlie  (juart,  the 
quart  to  measure  the  t;allon,  and  the  pint  to  measure 
the  li^allon.  What  numbers  do  you  t»et?  How  many 
pt.  ?    How  many  qt.?    4  qt.  in  what  ?    S  pt.  in  what? 

19.  (.\)unt  off  12  objeets  into  unit  groups  of  4 
eaeh.  What  is  the  number  of  ["roups?  Similarly, 
count  oft'  15  objeets,  18  objeets,  etc.,  into  groups  of 
5,  G,  etc.,  and  count  the  number  of  groups. 

20.  Have  each  child  form  out  of  splints  two 
squares  with  their  diagonals,  thus:  S.  Arrange  each 
square  into  triangles.  How  many  squares  are  there  ? 
How  many  triangles  ?    How  many  pairs  of  triangles  ? 

21.  Measure  a  12-in.  length  with  a  0-in.  unit,  and 
then  again  with  a  8-in.  unit.  How  many  0-in.  units 
in  the  whole?  How  many  8-in.  units  in  the  0-in. 
unit  ?  How  many  8-in.  units  in  the  whole  ?  Simi- 
larly, a  10-in.  length  with  8-iri.,  4-in.,  2-in.  units,  etc. 
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III.  Combination  of  the  ten  units. — 1.  WliiK' thu 
|m|)ils  wci'i'  stiKlyiiiL'"  the  nuiiiIxT  pictures  in  II  tliuy 
were  !^i\('ii  uiauy  priict ical  (jiicstioiis  on  tlic  com- 
l)iiiati()iis  of  siiiL;lo  units.  While  they  study  the 
work  outliiieil  iu  III,L;iv(!  tlieui  many  siuiiliir  i)rac- 
liciil  (pu;slions  on  the  eoinhinations  of  tlie  lO-unit, 
in  fact,  on  <///  the  eonihinations  that  ijave  heen 
studied   in  tlif   nuinl)ei'  [)ii'tures.      Thus: 

(1)1  sohl  -)  eows  tof  (i  ten-(h)ihii'  hills.  I  low 
nuieli  for  each?      How  many  <h)llars? 

(2)  A  tailor  sold  4  suits  ol'  ('loth(\s,  receivinuf  2 
teii-dollui'  hills  lor  each.  How  much  did  he  j^et  tor 
iill  ?     How  many  dollars  ? 

(8)  I  L^ave '"*<8()  for  a  horse ;  how  many  tcui-dollar 
l)ills  will  pay  for  it  ? 

(4)  I  houiL»ht  a  suit  of  (dothes  for  ^40  and  an 
overcoat  for  -i^^JO.  What  did  hoth  cost  y  Mow  many 
ten-(h)llar  hills  would  pay  for  hotli? 

("))  I  hought  a  horse  for  •it' ^^00  and  2  cows  at  '^40 
each.      What  did  all  cost? 

(())  I  gave  4  climes  for  a  necktie  and  one-half  as 
many  for  a  collar.     What  did  hoth  cost? 

(7)  Write  in  lii^iires  :  six,  twenty-five,  forty-four, 
ei<,dity,  one  hundred  and  thirty-six,  seven  hundred 
and  seventy-two,  two  hundred  and  four. 

2.  Teach  eonihinations  of  the  ten  units  in  the  fol- 
lowing manner:  Take  a  cuhic  centimeter  (if  a  (uihic 
centimeter  cannot  he  procured,  take  a  half-iiudi  or  an 
inch  cuhe)  for  the  primary  unit  of  measure  ;  a  rec- 
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taii^ular  prism  (ii  (Icciiiuitcr  in  Icnijtli),  (Miual  to  ton 
of  tln'si!  units,  will  Ix;  tlic  lO-nnit  and  ten  ol"  tliuso 
tlici  100-unit.  Tlu!  units  may  \)r.  of  diiTercnt  (colors 
and  tiu;  units  of  tin;  (kHiinujtcr  alttn'nalcly  white  and 
l)la('k.  Let  the  notation  accompany  tlius,  —  one  ten 
and  no  units  e([uals  10,  two  tens  and  no  units  ecpials 
IM),  and  so  on  up  to  ten  tens  which  iMjuals  the  new 
unit  OIK!  Inindred,  \.v.  100.  Thus  a  iiretanufuhir 
prism,  wliose  surface  is  a  s(piare  decimeter  and 
thickni'ss  out;  centimeter,  will  l)e  e(pial  to  ten  of 
the  lO-uuit  and  will  he  the  100-unit.  'I'eu  of  these 
units  will  he  the  lOOO-unit.  Let  the  notation,  as 
heforc,  at!company  the  recoi»'nitiou  (jf  the  facts. 

In  case  the  cuhes  referred  to  ahove  cannot  con- 
veniently he  ohtained,  units,  tens,  and  hundreds  can 
he  cut  out  of  cardhoard,  the  s(piare  centimeter  (about 
I  in.  on  each  side)  instead  of  the  cubic,  a  strip  1 
decimeter  lon_<»'  and  1  centimeter  wide  for  the  10-unit, 
and  a  square  decimeter,  divided  into  ten  strii)s, 
cohered  alternately  white  and  bhick,  for  the  100- 
unit.  Extend  this  as  suggested  in  paragraphs  8 
and  9. 

3.  Give  the  pupils  the  nnnd)er  names  from  one  to 
thirteen  inclusive.  Exi)lain  18  as  8  and  10,  teen 
being  ten.  Ask  them  to  suggest  a  name  for  14,  i.e. 
4  and  10,  which  is  fourteen,  and  so  on  uj)  to  20.  For 
20  give  the  name  twenty  (twain-ty,  twain  being  two 
and  t?/  ten). 

Let  the  pupils  suggest  the  names  for  80  (tliree-ty 
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or  lliirty),  40,  juid  so  on  \i\i  to  IK).  Tfn  tiMis  he  will 
pr(>l)iil)ly  cull  U'li-ty,  wlicn  lie  should  ho  i^-ivt'ii  the 
new  Uiiiiic  ofte  ImiidrLMl  and  so  on  with  the  other 
nund)ers  he  hiis  been  usin^. 

4.  Count  by  tens  tlu?  number  of  finc^ers  and 
thumbs  of  the  children  in  the  lirst  row;  of  tlm 
yiils;  of  the  boys.  Count  thus:  1  ten,  2  tens,  )i 
tens,  4  tens,  5  tens,  ()  tens  or  bO,  i.e.  0  tens  and  no 
units. 

f).  (live  exercises  in  countinq-  by  tens  from  a  clock 
face.  Count  from  XII  to  \'I  from  rij^ht  to  left  and 
from  left  to  right.  Count  from  XII  around  to  XII 
aL>*ain. 

6.  What  is  the  temperature  in  the  schoolroom  at 
10.30  A.M.?  What  is  it  outside?  Answer  thus: 
G  tens  and  8°  and  c^radually  chani^e  to  (58°,  i.e.  0  tens 
and  8  units.     Continue  this  work  from  day  to  day. 

7.  Note  the  time  on  tiie  clock  face  countinjj 
by  tens  and  minutes,  for  instance,  2  tens  and  3 
minutes  after  9  o'clock.  Chanj^e  j,n*adually  to  23 
minutes  after  9  o'clock,  i.e.  2  ten  minutes  and  3 
minutes. 

8.  Measure  certain  distances  with  a  metric  stick  ; 
for  instance,  this  distance  is  2  meters,  that  is  4 
meters,  and  so  on.  This  distance  is  1  meter  b  deci- 
meters ;  that,  2  meters  4  decimeters.  Again,  this 
distance  is  2  meters  1  decimeter  5  centimeters  ;  that, 
3  meters  5  decimeters  8  centimeters,  and  so  on. 

9.  Count  the  number  of  centimeters  in  a  deci- 
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meter.  One  decimeter  is  equal  to  10  centimeters, 
i.e.  1  decimeter  and  no  centimeters.  Two  decime- 
ters equal  20  centimeters,  i.e.  2  decimeters  and  no 
centimeters;  and  so  on.  Nine  decimeters  etjual  1)0 
centimeters,  i.e.  9  decimeters  and  no  centimeters. 

10.  One  decimeter  1  centimeter  is  eij^ual  to  11 
centimeters,  i.e.  1  decimeter  1  centimeter.  One 
decimeter  2  centimeters  is  equal  to  12  L^entimeters, 
i.e.  1  decimeter  2  centimeters;  and  so  on.  One 
decimeter  D  centimeters  is  equal  to  19  centimeters, 
i.e.  one  1  decimeter  9  centimeters. 

So  with  2  decimeters  1  centimeter,  2  decimeters 
2  centimeters,  and  so  on,  as  continuously  as  necessary, 
up  to  9  decimeters  9  centimeters. 

Test  thus  :  2  decimeters  4  centimeters  =  ?  centime- 
ters ?    65  centimeters  =  ?  decimeters  and  centimeters  ? 

11.*  Count  the  number  of  decimeters  in  a  meter. 
One  meter  is  equal  to  100  centimeters,  i.e.  1  meter 
no  decimeters  no  centimeters.  Two  meters  is  equal 
to  200  centimeters,  i.e.  2  meters  no  decimeters  no 
centimeters,  so  on  up  to  9  meters. 

One  meter  1  decimeter  is  equal  to  110  centimeters, 
i.e.  1  meter  1  decimeter  no  meters.  One  meter  2 
decimeters  is  equal  to  120  centimeters,  i.e.  1  jueter 
2  decimeters  no  centimeters,  and  so  on  up  to  1  meter 
9  decimeters,  and  so  on  as  continuously  as  necessary 
up  to  9  meters  9  decimeters. 

*  This  notation  need  not  be  extended  beyond  J)0,  unless  thought 
desirable,  until  after  Lesson  14. 
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Olio  meter  1  decimeter  1  centimeter  is  equal  to 
111  centimeters,  i.e.  to  1  meter  1  decimeter  2  centi- 
meters. 

Develop  112,  113,  114,  etc.,  121,  122,  123,  etc., 
us  continuously  as  necessary  up  to  1)99. 

Test  tlius  :  5  meters  4  decimeters  8  centimeters  is 
e(pial  to  how  many  centimeters  ?  2  meters  G  centi- 
meters is  e(pial  to  how  many  meters  ? 

51(1  or  607  centimeters  is  equal  to  how  many 
meters,  decimeters,  and  centimeters  ? 

In  tlie  above  work  use  contractions,  viz.  m  for 
meter,  (Jm  for  decimeter,  and  an  for  centimeter. 

12.  Count  ten  pennies,  using  toy  or,  better,  real 
money.  What  coin  is  equal  to  ten  pennies  ?  Write 
the  sum  thus:  10^,  i.e.  1  dime  and  no  pennies. 
Similarly,  for  2  dimes  write  20^,  i.e.  2  dimes  and  no 
pennies,  and  so  on. 

Count  sums  of  money,  using  dimes  and  pennies. 
Write  the  results  thus:  12^,  i.e.  1  dime  2^;  40^, 
i.e.  4  dimes  6^.     Test  the  work  as  before  in  §  10. 

Count  by  tens  from  0  to  90  (using  dimes  as  a 
basis),  from  1  to  91  (using  1  ^  and  dimes),  2  to  92 
(ushig  2  ^  and  dimes) ;  and  so  on. 

Count  ten  dimes.  What  coin  is  equal  to  ten 
dimes?  Write  the  sum  thus:  100^,  i.e.  -tl,  no 
dimes,  no  pennies.  Similarly,  for  ^2  write  200)^, 
i.e.  •1^2,  no  dimes,  no  pennies;  and  so  on. 

(^ount  by  lOO's  from  0  to  1000.  Ccmnt  by  lOO's 
from  10  to  910;   11  to  911 ;  12  to  912  ;  and  so  on. 
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Count  by  lO's  from  0  to  100;  0  to  300;  0  to  500; 
500  to  1000. 

13.  Have  the  pupils  name  and  write  down  all 
numbers  from  1  to  100  as  indicated  in  the  following- 
table  : 

Write  tho  upper  hori- 
zontal row  first  and 
then  fill  out  each  col- 
umn. 

Vary  the  exercise 
by  writing  the  first 
column  first  and  then 
construct  the  horizon- 
tal rows  in  succession. 
Let  the  children  simi- 
larly construct  the  200  table,  tlie  300  table,  and  so  on. 

14.  Review  Lessons  1-8  are  founded  on  the  above 
outline.  The  teacher  is  urged  in  this  connection  to 
read  the  Psychology  of  Numheu  and  especially 
Chapters  VIII  and  IX  on  Primary  Nnmher  Teachimj. 

IV.  Related  number  work.  —  Although  all  the 
work  suggested  in  the  foregoing  outlines  is  related 
to  the  normal  activities  and  experience  of  the  child, 
still  there  is  another  phase  of  related  number  work 
tliat  should  be  carefully  thought  out  and  systemati- 
cally developed  by  the  primary  teacher,  namely,  that 
in  which  number  is  distinctly  related  to  the  various 
occupations  of  the  schoolroom.  Its  purpose  is  the 
development    of    the     number    sense    ratlicr    than 
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I.  Counting 

Soe  Siigi^cstion  uikUt  Couiiliiig-,  i>.  xi.  (b.) 

CJjAss.  Six  pupils,  Willie,  C'liaiiic,  Frank,  Miiud, 
Edna,  I^Mitli. 

Teach  Kii.  Class,  we  shall  have  a  talk  to-day  abuut 
countlnii^  eliairs,  pencils,  and  other  things.  Charlie, 
which  is  the  tallest  i)upil  in  the  class  ?     Edith  is. 

Teach  Ell.  Which  is  the  smallest  boy,  Edna? 
Willie  is. 

Teacher.  Is  this  pointer  equal  to  Willie's  height, 
Frank  ?     I  can't  tell. 

Teach  EH.  How  may  we  find  out,  Maud?  By 
putting  them  together. 

Teacher.  Do  so,  Maud,  and  tell  me  which  is  the 
taller.     Tlie  pointer. 

Teacher.  Here  are  two  piles  of  blocks;  which 
has  the  most,  Willie?     That  one. 

Teacher.  Class,  how  shall  we  find  out  how  much 
larger  it  is?  Put  the  blocks  of  eacii  pile  on  top 
of  one  another,  and  see  which  is  the  higher  pile. 

TEACHEit.  Charlie,  hold  this  apple  for  me.  ilovv 
many  apples  has  Charlie,  Edith  ?     One. 
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'riLVCiiEK.  ImImu,  liold  tliis  one.  How  inaiiy  has 
K(hui,  Frank?     One. 

TivVCHEii.  Cliai'lie,  *;ive  yours  to  Echia.  How 
many  has  Edna  now,  Willie?  One  apple  and  one 
api)le. 

Teach  Ell.  How  many  pairsof  shoes  have  Willie  and 
(Miarlie  on  their  feet,  Maud  ?     One  pair  and  one  i)air. 

Teach EU.  We  shall  get  some  ehairs  now,  and  let 
you  sit  down.  Willie,  tjet  a  eliair  and  sit  at  this  side 
of  the  table.  Charlie,  get  ehairs  for  Frank  and 
yourself  to  sit  at  that  end.  How  many  chairs  must 
Charlie  bring',  Fdith?     One  chair  a7id  one  chair. 

Teach  Ell.  Frank  will  brino'  over  one  and  one 
chairs  for  all  the  girls  to  sit  at  the  side  ?  That  will 
not  be  enousrh. 

Teacher.  Why,  Frank?  There  are  more  girls 
than  that. 

Teach  EH.  Class,  how  many  girls  are  there? 
One  and  one  and  one. 

Teacher.  How  man}-  chairs  shall  Frank  bring, 
then,  Maud  ?     ( )ne  and  one  and  one. 

Teacher.  Hoav  many  thumbs  at  this  end  of  the 
table,  AVillie  ?     One  and  one. 

Teacher.  Wouldn't  3'OU  like  a  shorter  way  of 
naminc:  the  one  and  one,  class  ?     Yes. 

Teacher.  Well,  we  name  the  one  and  one,  hvo. 
Frank,  how  many  e^x's  have  you  ?     Two. 

Teacher.  How  many  eyes  liave  Charlie  and 
Frank,  Maud?     Tw(>  eves  and  two  eves. 
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Teach EK.  How  imuiy  cents  have  I  in  this  luuul, 
Kdnii  ?     Two. 

Teach  EM.    In  tliis  one,  Kditli?     Two. 

Teacjheh.    J n  both,  Mand  ?     Two  two-cents. 

Teach Eit.  How  many  girls  are  there,  Frank? 
One  and  one  and  one. 

Teach  Ell.  lulith,  yon  move  yonr  chair  and  sit 
beliind  l^^dna  and  Afand.  Willie,  tell  me  in  another 
U'ay  how  many  oirls  there  are  ?     Two  and  one. 

Teacher,  l^ittinu^  Ivlith  first,  how  many  girls 
are  there,  ('harlie  ?     One  and  two. 

Teach EU.  Willie,  yon  sit  at  this  end  witli  Charlie 
and  Frank.  How  many  pairs  of  shoes  have  the  boys, 
Edna?     Two  pairs  and  one  pair. 

'J'eacheu.  1  will  now  tell  yon  a  shorter  name  for 
tlie  two  and  one.  We  call  the  two  and  one,  three. 
How  many  bo;3  in  onr  class,  Edith  ?     Three. 

Teacher.  How  many  boys  ami  girls  in  our  class, 
Maud  ?     Three  boys  and  three  girls. 

Teacher.  How  many  three-pupils  in  the  class, 
Charlie  ?     Two  three-pupils. 

Teacher.  Willie,  count  the  girls,  beginning  with 
Edith.     One,  two,  three. 

Teacheii.  IJeginning  with  Edna,  Frank.  One, 
two,  three. 

Teacher.  I  Avant  a  boy  and  a  girl  to  sit  on  each 
side  of  the  desk.  I  low  many  on  all  sides,  Maud  ? 
Three  twos. 

Teacher.    Charlie,  count  the  pairs  of   shoes  in 
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tlie  class.  Olio  two-pairs,  two  two-pairs,  three  two- 
pairs. 

Teacher.  Frank  and  Maud,  })lease  move,  and  sit 
behind  Willie  and  Edna.  How  many  chairs  at  this 
end  of  the  table,  Edith?     Two  chairs  and  two  chairs. 

Teacher.  How  many  ears  at  this  end,  Charlie? 
Two  two-ears  and  two  two-eai's. 

Teacher.  Frank,  move  in  front  witli  Willie  and 
Ivlna.  Tell  me  in  anotlier  way,  how  many  cliairs  at 
this  end,  Edith.     Tln-ee  and  one. 

Teacher.    Another  way,  Maud.     One  and  three. 

Teacher.  A  shorter  way  of  sayin<»'  this  :  two  Jind 
two  is  four.  How  many  hands  have  Charlie  and 
Editli,  Willie  ?     Four. 

Teacher.  Count  the  slates  at  this  end  of  tlie 
table,  Cljarlie,  beginning  witli  Edna's.  One,  two, 
three,  four. 

Teacher.  Becfinnincr  with  Maud's,  count  the 
pencils,  Frank.     One,  two,  three,  four. 

Teacher.  How  many  pupils  in  our  class,  Charlie  ? 
Four  and  two. 

Teacuier.  How  many  dresses  in  our  class, 
Willie?     Tliree. 

Teacher.    How  many  coats  ?     Tliree. 

Teacher.  How  many  suits  of  clothes?  Three 
and  three,  or  two  threes. 

Teacher.  Class,  count  the  fingers  you  have  on 
one  hand,  leaving  out  the  thumb.  One,  two,  three, 
four. 
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'ri<:A(;ilKii.  (\)mit  tliein  on  the  otlier  liiuul,  begin- 
ning^ witli  the  little  linger.      One,  two,  three,  four. 

TeA("IIE|{.  Counting  the  thumb  with  the  lour 
fingers,  how  numy  in  all,  Edna?     Four  and  one. 

Teacjiiei:.  Putting  your  hands  together,  finger  to 
finger  and  tlunnb  to  tlunnb,  how  many  on  both 
hands,  Maud?     Four  twos  and  one  two. 

Teacheu.    Four  and  one  is  ealled  A'ft\ 

((iive  exereises  on  five,  and  then  give  the  name 
s/.r,  ete.). 


II.  Measuring 

(Less(Mi  ill  Number  given  to  first  grade  pupils) 

The  children  are  rejoicing  in  the  possession  of 
their  new  books,  slates,  and,  above  all,  rulers.  First 
grade  pupils  always  want  rulers,  probal)ly  because 
they  see  them  in  use  in  the  higher  grades.  The 
children  come  with  brand  new  foot  rulers,  joy  in 
their  hearts  .and  on  their  faces  ;  for  the  teacher  has 
told  them  that  to-day  they  are  to  have  their  first  les- 
son in  measuring,  and  therefore  will  have  a  chance  to 
use  their  treasures.  The  teacher  has  provided  many 
different  colored  slips  of  paj[)er,  varying  in  length 
from  one  foot  to  six  feet  (no  inches  used  to-day), 
which  the  children  are  to  measure  ;  also  long  slips 
of  paper,  tape,  or  ribbon  rolled  up  into  a  ball  from 
which  different  lengths  can  be  cut.  "Noav,  children, 
we  shall  measure  so  many  things  to-day,  all   these 
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bright  pieces  of  paper,  our  aprons,  and  desks,  and 
we  want  to  see  liow  tall  the  littlest  girl  is.  Who  is 
the  littlest  girl,  do  you  think  ?  "  (Class  unanimous 
in  favor  of  Violet.)  "  Very  well ;  we  will  measure 
Violet,  and  1  think  some  one  had  better  measure  me. 
I  want  to  know  how  tall  I  am."  (Hands  wave  fran- 
tically in  the  air.)  "But  first  we  must  know  how 
long  our  rulers  are  ;  hold  them  up  straight  in  front 
of  you  to  see  if  they  are  all  the  same  length."  (Crirs 
of  Yes,  yes.)  "Well,  how  long  is  that,  Katie?" 
(Fvatie  does  not  know.)  "  Charlie,  do  you  know?" 
"Yes,  it's  one  foot."  "Right,  Charlie.  Now  chil- 
dren, how  long  is  each  ruler?"  "  One  foot."  "Now 
let  us  measure  this  Dretty  slip  of  blue  paper  first." 
(Ethel  measures  and  finds  it  to  be  one  foot.)  "This 
piece."  (Hazel  measures  and  finds  it  to  be  one 
foot.)  "  Surely  we  have  some  longer  pieces.  Who 
is  a  good  enough  guesser  to  find  me  a  piece  about 
two  feet  long,  a  piece  twice  as  long  as  the  ruler  ?  " 
(Charlie  holds  up  a  piece.)  "  Well,  Charlie,  measure 
it  and  let  us  see  if  you  guessed  right."  (Children 
anxiously  watch  the  measuring.)  "Was  he  right, 
children?  "  (Cries  of  Yes,  yes.)  "  How  long  is  it  ?  " 
"Two  feet."  "Now  I  shall  give  each  one  of  you  a 
slip  on  your  desk  ;  let  me  see  who  can  measure  the 
mot;t  carefully."  (During  the  few  moments  that  this 
measuring  is  going  on,  the  teacher  passes  quickly 
from  child  to  child  in  order  to  see  thr.t  each  one 
understands  thoroughly  what  he  is  doing,  questions 
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here  and  tliero  regarding  tlie  color  of  tlie  paper, 
comparing  the  piece  on  one  desk  in  color  and  length 
to  that  on  another  desk,  etc.,  etc.)  "  I  see  you  all 
understand  that  very  well  indeed. 

"  Now  1  believe  you  can  measure  well  enough  to 
see  how  tall  I  am."  (Cries  of  Oh  yes,  we  can,  we 
can.)  "Well,  1  am  going  to  choose  a  nice  soft  ruler 
and  liave  some  quiet  child  measure  me."  (Children 
try  to  look  decorous.)  "  Well,  George,  you  try." 
(George  carefully  measures  the  teacher's  height, 
while  class  looks  (m  in  breathless  interest.)  "Well, 
Katie,  how  tall  am  1  ? "  "  Please,  I  counted  four 
feet."  "Hazel?"  "I  counted  five  feet."  (Most 
of  the  class  answer  live  feet.)  "  Well,  (ieorge,  try 
again  and  then  tell  me."  After  another  careful 
measurement  the  class  decide  that  the  teacher  is  five 
feet  and  a  "little  bit  more."  "Very  Avell,  we  shall 
not  say  anything  about  this  little  hit  more  to-day  ; 
some  other  day  we  shall  talk  al>out  that ;  we  will  say 
that  I  am  five  feet.  Now  let  us  measure  Violet ; 
Mary,  you  try."  Violet  is  measured  and  fcmnd  to 
be  four  feet.  Similarly  the  tallest  boy  is  measured. 
Hazel's  beautiful  golden  hair,  the  ribbon  that  ties  it, 
the  teacher's  apron,  etc.,  etc.  (All  this  measuring  is 
done  by  repeating  the  unit  of  measurement  one  foot; 
it  may  be  a  foot  of  soft  ribbon  or  a  slip  of  paper 
or  the  ruler,  but  it  is  the  same  unit  all  the  way 
through.) 

"Now,  children,  we  shall  have  some  cutting  and 
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nu'asurinj^,  too/'  (Iloldinu^  n[)  and  unwinding  tlio 
ball  of  coIoi'imI  paper.)  "I  want  sonio  one  to  come 
and  cut  ott'  (exactly  a  foot."  (John  nieasuros  a  foot 
very  carefully  aiid  as  carefully  cuts  it  oflf.)  "(live 
that  to  Mary  ;  she  wants  it  for  a  sash  for  her  (hdl. 
Is  that  enouufh,  Mary?"  (Mary  answers  No,  so  Jolin 
cuts  her  two  fe(;t  more.)  "  Now,  children,  how  many 
feet  has  Mary  altogether  ? "'  "She  has  three  feet." 
"How  many  did  she  have  first?  And  then  how 
many?  How  many  does  that  make?  Very  well,  1 
want  some  (mc  to  make  a  picture  on  tlie  blackboard 
to  show  how  many  feet  of  ribbon  or  paper  Mary 
has."  (Some  child  comes  to  the  blackboard  and 
draws  somethinu^  like  this:  |  |  |  •)  "That  is  very 
well,  but  sometimes  we  just  make  little  dots  like 
tills"  (makiui*-  three  dots  on  the  blackboard,  thus^*). 
"Now,  Katie,  come  and  show  us  with  dots  how  many 
feet  of  ribbon  Mary  has.  Let  us  give  Joe  some 
ribbon  now  for  the  tail  of  his  kite  ;  cut  him  three 
feet,  Ethel."  (Ethel  cuts  three  feet,  measuring  with 
ruler.)  "He  says  that  is  not  enough,  Ethel;  give 
him  two  feet  more.  How  much  has  lie  now,  chil- 
dren ?  "  Nearly  every  child  will  answer  five  ;  those 
who  do  not  know  may  count.  Teacher  may  drill 
by  getting  Joe  to  hold  the  three  pieces  in  one 
hand,  the  two  in  the  other,  by  making  three  colored 
dots  and  two  white  ones,  thus  •  ,  or  l)y  drawing  a 
line  between  them,  thus  ~#~.  Many  little  devices 
will  present  themselves  to  the  mind  of  the  teacher. 
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She,  too,  will  learn  by  doing.  It  is  better  not  to  con- 
fine oneself  to  the  combinations  of  any  particular 
number  durinj^  the  first  lessons,  and  it  may  be  well 
not  to  have  any  addition  at  all,  but  simply  the  meas- 
urements. At  any  rate,  no  effort  should  be  made  at 
this  early  sta^^e  to  memorize  the  combinations.  In  a 
similar  way  may  the  yard  and  the  inch  unit  of  meas- 
urement be  introduced.  This  lesson  is  spoken  of  as 
the  first  lesson.  Much  has  been  gained  if  during 
this  time  the  child  has  lerrned  to  measure  with  the 
units  of  measuremeut  —  the  inch,  the  foot,  and  the 
yard  —  and  got  an  idea  of  the  use  of  Number. 

III.  Counting  and  Measuring 

Suggestions  for  teaching  the  relation  of  3  to  2  and 
4,  5  to  4  and  0,  7  to  6  and  8,  etc. 

After  the  pupil  has  a  good  working  idea  of  2,  and 
has  been  drilled  in  constructive  exercises  in  twos 
and  groups  of  twos,  he  will  have  a  fair  idea  of  four, 
as  two  twos,  but  to  reach  a  complete  idea  of  four  the 
pupil  must  pass  through  the  number  three,  i.e.  he 
must  learn  3  as  1  more  than  2,  and  1  less  than  4. 
Similar  remarl;  ?  apply  to  5,  7,  and  9. 

To  teach  3,  or  5,  or  7,  etc. 

Give  constructive  exercises  in  which  the  numbers 
2,  or  4,  or  6,  as  the  case  may  be,  are  prominent,  but 
in  which  the  ideas  of  3,  or  5,  or  7,  are  present.  E.g. 
with  these  splints  (6)  construct  two  triangles,  and 
then,  with  the  same  number  of  splints,  make  as  many 
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pickets  as  i>()Ssil)U\  IFavin^  doiu^  so,  (luestion  the 
class  as  to  the  niuul)er  of  si)liiits  it  recjuirt's  to  make 
a  triangle,  viz.  two  and  one.  How  many  pickiits 
were  made  ?  Two  and  one.  Simihirly  treat  5  in  its 
rehition  to  4,  etc. 

IMaiiy  such  constructive  exercises  will  show  tlie 
relation  of  three  to  two,  viz.  as  one  more  than  two, 
or  two  and  one;  now,  to  show  its  rehition  to  4,  con- 
struct a  s(iuare  with  these  splints  (4).  I  low  many 
splints  did  you  use  ?  Two  twos  or  two  and  two  ? 
Construct  another  with  these  (8).  Pupils  cannot 
(h)  it.  It  takes  2  twos  to  make  a  scjuare.  They 
have  1  less  than  2  twos,  or  two  and  1,  as  before. 

Having  given  many  constructive  exercises  on  three 
in  this  way,  with  splints,  blocks,  measures,  etc.,  the 
name  three  may  be  given  as  a  more  convenient  way 
of  saying  two  and  one,  and  one  less  than  two  twos 
(the  expression  two  twos  being  used  as  the  name 
four  has  not  yet  been  given). 

The  name  three  having  been  given,  drill  should 
be  given  in  constructive  exercises  in  which  threes 
and  groups  of  threes  are  prominent,  and  four  should 
now  be  taught  as  3  and  1,  and  the  name  four  given. 

When  the  pupil  knows  3  thoroughly,  he  really 
knows  6  as  2  threes,  and  as  he  knows  4  also,  the  in- 
termediate number  5  may  be  taught  as  3  has  been. 

After  plenty  of  drill  with  different  units  of  meas- 
ure and  groups  of  units  of  measure,  the  number- 
picture  for  3  •  •  may  be  given,  in  which  the  dots 
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may  represent  any  unit  of  measure,  and  tlie  symlx)!, 
8,  may  now  be  introduced  in  association  with  its 
numl)er-j)icture,  and  this  will  serve  to  impress  botJi 
idea  and  symbol  on  the  mind. 

IV.  The  Tens 

"  Who  was  it  came  in  late  this  morning,  John,  and 
spoiled  our  nice  clean  record  ? "  John  being  the 
culprit  hangs  his  head  and  says  nothing.  "  Can 
any  one  tell  me  how  late  John  was  ? "  (Various 
answers  are  given  ;  the  teacher,  however,  accepts  the 
"  few  minutes  "  answer,  as  the  five  minute  is  the  unit 
of  measure  desired  for  this  lesson.)  '*  Well,  some  of 
you  are  almost  right,  but  I  will  tell  you  exactly  :  he 
was  just  five  minutes  late ;  but  how  do  you  think 
I  knew,  Katie?"  "I  saw  you  look  at  the  clock." 
"Eet  us  all  look  at  the  clock."  (Holding  up  clock 
or  paper  clock  face  with  hands  that  turn  easily,  see 
how  many  marks  it  has  to  tell  time  by.)  Let  us 
begin  at  one  and  count.  The  class  counts  from  I  to 
XII,  it  being  understood,  of  course,  that  the  children 
are  not  expected  to  learn  tliese  Roman  numerals,  ex- 
cepting, perhaps,  I,  II,  III,  IIII,  and  possibly  X  ; 
that  is,  no  special  effort  should  be  made  to  learn 
them. 

"  Very  well ;  I  see  you  can  count  to  twelve ;  now 
what  do  you  call  these  little  things  that  point  to  the 
marks  so  that  we  may  know  which  one  to  take  ? 
Well,  this  big  hand  is  the  one  that  told  me  about 
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John's  being  five  minutes  late.  Now  you  see  it  is  just 
nine  o'clock  "  (moving  hands  to  that  time).  "  Wlio 
can  move  this  big  hand  so  that  it  will  be  five  minutes 
later  than  nine  ? "  (Katie  moves  it  a  five-minute 
space.)  "Very  well,  move  it  five  minutes  more, 
Ethel ;  five  minutes  more,  Charlie  ;  five  more,  Joliii, 
I  see  you  all  know  that  from  one  big  mark  to  another 
makes  five  minutes.  Now  I  Avaiit  you  all  to  count 
while  I  move  the  big  hand,  to  see  if  you  can  tell  how 
many  5's  I  go  over."  (Moves  hand  slowly  from  XII 
to  I ;  children  count  as  one  five  from  I  to  II ;  chil- 
dren count  two  5's  from  II  to  IV  ;  children  count 
three  5's,  etc.,  etc.)  The  teacher  drilh'  well  on  count- 
ing the  5's  before  touching  upo^^  the  hour  or  the 
minute  unit  of  measurement,  and  beiore  counting  the 
lO's.  The  counting  (lO's  and  by  lO's)  from  a  clock 
face  may  be  taken  up  somewhat  as  follows : 

The  teacher  has  a  paper  clock  face ;  the  children 
know  that  from  one  big  mark  (called  big  to  dis- 
tinguish it  from  the  little  minute  mark  which  is  to 
be  taken  ap  later)  to  another  there  is  one  5 ;  e.g. 
"If  I  move  this  minute  hand  from  XII  to  I,  how 
many  5's,  children?"  "One  five."  "If  I  move  it 
from  I  to  II?"  "Two  5's."  "Five  minutes  and 
five  minutes.  Make  a  picture  of  that  in  dots, 
Charlie."  (These  pictures  have  become  familiar  to 
them  in  previous  lessons,  so  Charlie  at  once  makes 
and  the  class  at  once  recognizes  it  as  10.) 


•  • 
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"  Very  well,  indeed ;    now  I  shall  put  a  little  red 
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mark  at  this  ten-miniitc  place  "  (makiiijr  red  stroke  at 
II  on  the  paper  clock  face),  "so  as  not  to  lose  it,  for 
Ave  want  to  count  lO's  now  if  we  can.  Dora,  come 
and  move  this  big  hand  ten  minutes  more ;  how 
many  5's  must  you  have,  Dora  ?  "  (Dora  moves  the 
hand  from  II  to  IIII,  and  the  teacher  puts  another  red 
stroke  to  indicate  10  minutes  more,  and  so  on  until 
the  six  tens  are  each  indicated  by  the  red  stroke. 
The  class  then  counts  the  lO's  from  the  one  first 
marked  to  the  one  last  marked,  from  the  last  to  the 
first,  and  in  every  conceivable  way,  understanding 
all  the  time  that  any  two  jive  minute  spaces,  no  mat- 
ter what  their  position  as  regards  the  h'lz  marks, 
make  ten  minutes.  Then  they  count  from  the  clock 
face,  from  the  paper  face  with  the  strokes  erased, 
etc.,  etc.  In  this  counting  by  lO's,  ten-cent  pieces 
may  be  used  to  good  advantage.) 

In  introducing  the  minute  unit  of  measurement, 
some  such  plan  as  tlie  following  may  be  adopted : 
"Now,  children,  here  is  our  face  again.  We  have 
been  talking  all  the  time  about  these  big  marks" 
(pointing  to  XII,  I,  II,  III,  etc.).  "How  many  are 
there  ?  "  ("  Twelve,  twelve.")  "  Oh,  I  see  you  .dl 
know  that ;  well,  now  I  want  you  to  put  on  your 
spectacles  and  see  if  you  can  find  me  any  little 
marks.  Well,  Dora,  show  them  to  me.  Now,  count 
how  many  there  are  from  I  to  II."  Dora  counts 
five.  "  Now,  children,  what  does  each  of  these  little 
marks  show  ?  "    "  One  minute."  These  minute  marks 
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may  have  been  introduced  in  the  lesson  on  the  five- 
minute  unit  of  measurement,  but  as  it  is  better  at 
first  to  deal  with  but  one  unit  of  measurement  at  a 
time,  it  is  supposed  that  if  there  has  been  any  men- 
tion of  these  minute  marks,  it  was  merely  a  casual 
mention ;  the  time  has  now  come  for  giving  atten- 
tion to  them. 

"Now,  children"  (taking  up  the  clock  face  with 
the  10  minute  spaces  indicated  by  the  red  strokes), 
"  let  us  see  if  we  were  right  when  we  marked  these 
ten  minutes  ;  count  the  minute  marks."  Children 
count  the  minute  marks  in  each  10  minute  space, 
and  agree  that  the  strokes  were  correctly  placed. 
"Now,  let  us  count  lO's  once  all  the  way  round." 
(Class  counts,  "  one  ten,  two  tens,  three  tens,  four 
tens,  five  tens,  six  tens,  or  sixty. ^''^  "Very  well; 
now  the  minute  hand  is  going  on  a  journey,  but  I 
am  going  to  make  him  run  so  fast  that  he  will  have 
to  rest  quite  often ;  when  he  stops  to  rest,  you  call 
out  the  name  of  the  station"  (turns  hand  quickly 
from  XII  to  II).  (Class  calls  out,  "One  10.") 
"  That  is  right ;  now  this  station  ? "  (turning  hand 
from  II  to  Ilil).  (Class  calls  Two  lO's.)  "  Good  ; 
but  can  any  one  tell  me  what  other  name  this  station 
has  ;  two  tens  are  how  many  ?  "  Perhaps  some  child 
can  tell.  If  not,  the  teacher  counts  with  them,  two 
lO's  or  twenty  minutes,  three  lO's  or  30  minutes, 
four  lO's  or  40  minutes,  five  lO's  or  50  minutes,  six 
lO's  or  60  minutes.     "  And  what  do  you  think,  cliil- 
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droll,  tliis  lust  station  lias  an  )tlier  name  yet;  it  has 
three  names.  It  has  the  sfj"^e  name  as  the  little 
hand  ;  now  you  know."  (Some  one  in  the  class 
will  say  hour.)  '^That  is  good;  now  let  us  say 
all  together  the  three  names  of  this  station,  '•'•Six 
tens  or  sixty  minutes  or  07ie  hour." 

Of  course,  much  drill  will  be  necessary  and  much 
variety  in  the  modes  of  presentation.  The  dollar 
may  be  tauglit  in  the  same  way  with  ten-cent  pieces 
as  unit  of  measurement,  e.g.  one  ten,  two  tens,  or  20 
cents,  three  tens  or  30  cents  .  .  .  ten  tens  or  100 
cents  or  one  dollar.  So  also  with  metric  units.  After 
a  thorough  drill  in  lessons  of  this  kind,  there  will  be 
very  little  difficulty  in  such  lessons  as  are  indicated 
in  "Suggestion"  III,  13.  Practical  questions  are,  of 
course,  given  as  soon  as  possible,  e.g.  If  I  am  five 
feet  tall  and  Violet  is  four  feet,  how  much  taller  am 
I  than  Violet?  Katie's  ribbon  is  six  feet,  Violet's 
piece  is  two  feet.  How  many  times  can  Violet's  be 
cut  out  of  Katie's  ?  Mary  has  20  cents  ;  how  many 
oranges  can  she  buy  if  one  cost  5  cents  ?  How  many 
luinutes  in  one  hour  ?  in  one-half  hour  ?  How 
many  ten-cent  pieces  in  fifty  cents?  How  many 
dollars  in  6  ten-dollar  bills  ?  etc. 


V.  Constructive  Exercises 

The  importance  of  constructive  exercises  in  teach- 
ing arithmetic  will  be  evident  if  we  keep  in  view 
that  number  is  the  instrument  of  measurement,  and 
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as  sucli  contains  three  factors ;  viz.  the  vague  whole 
of  quantity  to  be  measured,  the  unit  of  measure- 
ment, and  the  times  of  its  repetition  to  measure  or 
equal  the  whole  quantity. 

This  necessitates  from  the  very  first  exercises  in 
parting  (breaking  up  or  measuring  off  into  units  of 
measure)  and  wholing  (putting  together  or  relating 
these  units  to  equal  the  whole). 

Hence,  for  a  short  time  the  beginner  may  be  exer- 
cised in  constructive  acts  without  formal  drill  on  the 
how-many  idea.  For  example  :  breaking  up  a  large 
cube,  composed  of,  say,  three  small  blocks,  into  its 
parts,  and  putting  them  together  again.  Breaking 
up  and  forming  triangles,  pickets,  squares,  lines,  etc. 

Having  spent  some  time  in  such  work,  the  num- 
bers may  be  introduced  gradually;  thus,  one  and  one 
splint  make  one  picket,  one  picket  and  one  picket, 
two  pickets,  two  splints  and  one  splint  make  a  tri- 
angle, two  twos  make  a  square,  etc.  Thus  the  need 
for  a  certain  number  in  each  case  is  shown,  jind 
children  see  the  use  and  value  of  number.  Such 
exercises  as.  Construct  a  cube  with  8  blocks,  or  rec- 
tangular "bricks"  of  given  dimensions,  according 
to  the  advancement  of  the  child,  also  show  the  value 
of  number. 

Then,  in  addition  and  subtraction,  such  exercises 
as :  The  edge  of  a  slate  is  measured  by  the  parts  5 
inches  and  6  inches.     How  long  is  the  slate  ? 

A  pail  is  measured  by  a  pint  measure,  a  2-pint 
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measure,  and  an  8-pint  measure.  How  many  pints 
does  the  pail  hold?  etc.  Let  the  children  take  the 
actual  units  and  do  the  measuring,  for  a  time  at 
least,  until  the  operation  is  thoroughly  familiar. 

In  multiplication  and  division  : 

How  many  square  inches  in  a  rectangle  which  is 
9  in.  long  and  3  in.  wide?  Construct  such  a  rec- 
tangle, or  rather  let  the  class  construct  it,  and,  in 
fact,  whatever  new  idea  you  are  introducing,  do  it 
by  use  of  constructive  exercises,  and  thus  let  the 
child  actually  see  the  meaning  and  use  of  the  dif- 
ferent operations.  Now,  let  the  inch  stand  for  foot. 
What  is  the  problem  ?     The  result  ? 

How  many  cords  of  wood  in  a  pile  16  ft.  long,  8  ft. 
high,  and  4  ft.  wide?  Construct  such  a  pile,  using 
cubic  inches  to  represent  cubic  feet. 

How  many  yards  of  carpet,  or  how  many  rolls  of 
paper,  will  be  required  for  a  room  ?  Use  strips  of 
colored  paper  or  pasteboard  to  represent  strips  of  car- 
pet or  paper,  and  place  these  side  by  side  on  a  larger 
piece  of  cardboard  which  represents  the  floor  or  wall 
of  the  room. 

VI.  The  Two  Measurements 

First  by  simple  constructive  exercises  show  that 
one  measurement  carries  with  it  a  related  one. 

Measure  a  6-inch  line  by  a  2-inch  measure,  then 
by  a  3-inch  measure,  and  from  the  class  get  their 
result  in  the  form  that  3  times  2  inches  equals  6 
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iiiolies,  and  2  times  8  inclies  equiils  6  inches,  and  tlien 
ill  the  form  8  times  2  in.  =  2  times  3  in.  =  6  in.,  or 
2  X  3  in.  =  3  X  2  ill.  =  0  in.     Show  with  dots. 

Then  with  bh)cks,  cubic  inclies,  3x2  cu.  in.  = 
2  X  3  cu.  in.  =  ()  cu.  in.  Use  many  units  of  measure 
until  you  lead  the  class  to  see  that  3x2  units  = 
2x3  units  =  6  units ,  whatever  unit  of  measure 
may  be  used. 

Similarly  with  other  sets  of  factors,  as  4x8  = 
8  X  4  =  32,  etc. 

Having  thus  shown  that  this  "  law  of  commutation  " 
is  true,  simple  problems  may  be  worked  out,  showing 
how  it  is  true,  and  the  use  of  this  essential  principle. 
Give  such  a  problem  as  : 

I.  A  rectangular  piece  of  board  (actually  present 
the  board  to  the  class)  is  6  in.  wide  and  8  in.  long. 
How  many  square  inches  does  the  surface  measure  ? 
(Cover  this  board  with  square  inches  made  of  card- 
board.) 

Using  horizontal  row  as 
unit  of  measure,  what  is 
the  number? 

Using  a  vertical  row  as 
unit  of  measure,  what  is 
the  number  ? 

It  follows  that  8  X  6  sq.  in. 
=  6  X  8  sq.  in. 
This  is  probably  the  simplest  application  of  the 
law  of  commutation. 
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I  r.    Amoiii^  3  l)oys  a  number  of  pennies  tare  divided, 
giving  i\  to  each.     How  many  pennies  were  there  ? 
9  m  •  •  •  •  first  six.  T^et   the  dots   on   the   board 

••••••  second  six.   represent  the  pennies.     I  may 

•    •••••    third  six.         •,.     .  t       .-,  ,. 

^  r^  ^  ^  ^  .^  divide  these  pennies  in  one  ot 

I  2  I  I  ^  5  two  ways,  and  it  is  immaterial 

I  ?  I  s^  I  I  which  way  I  divide  them. 

"       '^     ^      f^     '       (b 

^  '    ^  (a)    I  may  give  the  first  boy 

A  whole  of  3  .si.ve.s  or  6  throes.     J^j^    ^yj^^^g    ^^^^^.^    ^^    ^^^^^^    ^J^^j^ 

the  second  boy,  etc.  In  that  case  I  should  have  0 
cents  taken  3  times  =3x0  cents  =  18  cents. 

(ft)  Again,  I  may  give  a  cent  to  the  first  boy,  an- 
otlier  to  the  second,  and  another  to  the  third,  making 
a  whole  of  3  cents.  Tliis  may  be  repeated  G  times, 
making  in  all  6  times  3  cents  =  18  cents. 

The  operations  are  identical,  but  viewed  from  two 
standpoints. 

VII.  Fractions 

1.  Let  pujiils  measure  a  foot  line  with  a  6  in.,  4  in., 
3  in.,  2  in.,  1  in.,  and  J  in.  measure.  Hence,  liave 
pupils  draw  0  lines,  each  a  foot  long,  and  mark  tliem 
off  with  these  units.  How  many  equal  parts  in  the 
first  line  ?  Two.  One  of  these  is  one  out  of  how 
many  ?  How  many  equal  parts  in  the  second  line  ? 
Three.  One  part  is  one  out  of  how  many  ?  Two 
are  two  out  of  how  many?  etc.,  etc.  This  is  how 
we  express  one  out  of  ttvo  :  ^  ft.  Ask  class  to  show 
how  to  express  1  out  of  3,  4,  5,  .   .  .   100,  x. 
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2.  IIow  inaiiy  eqiuil  parts  in  llio  third  line? 
Four.  Show  how  to  express  one  of  these.  |.  Now, 
we  wish  to  express  2  out  of  4,  instead  of  1  out  of  4  ; 
liow  shall  we  do  so?  By  putting  2  in  place  of  the  1. 
|.  Express  3  out  of  4,  4  out  of  4,  7  out  of  12,  8  out 
of  24,  etc. 

3.  From  this,  draw  from  the  class  that  1  part  of 
the  first  line  is  |  of  the  whole,  2  parts,  |,  or  the 
whole  line  ;  1  part  of  the  second  line  is  ^ ;   2  parts, 

3  parts,  |,  or  the  whole  line  ;  etc.,  etc.     Finally, 

_12_24.      l_2_3__f.     —12      .nnl 

etc.     From  many  other  examples,  lead 
pupils  to  tell  you  that 

1^2^3^4^5  ^n, 

1      2      3      4      5  •   *   ■        m' 


"3  ' 

2  _  3  _  4  _ 
2  ~  3  ~  i  ~ 
1   _     4    _  _8 
^  —  12  ~  2¥' 


1. 


2_    3 
8~"12 


4    _ 
16  "~ 


ad  inf.;  etc.,  etc. 


4.  The  meaning  of  the  numerator  and  denomi- 
nator may  now  be  impressed  more  strongly  on  the 
pupils'  minds.  Thus:  What  is  the  name  of  each 
part  in  the  fourth  line  ?  A  sixth.  Express  1  part,  3 
parts,  6  parts.  J,  |,  |.  Express  4  parts  of  the  last 
line.  2V  ^^^'  ^V^li^t  does  the  denominator  of  each 
fraction  tell  us  ?  The  name  of  the  part  and  the  size 
of  it.  Again,  in  the  fifth  line,  what  is  the  name  of 
each  part  ?  A  twelfth.  What  is  the  number  of  such 
parts  in  the  whole  line  ?  12.  How  many  such  parts 
in  |-  the  line  ?  G.  Express  the  G  parts  ?  -^^.  What 
does  the  12  tell  ?     The  name.      What  does  the  nu- 
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inoi'jitor  tell  ?     The  number  of  parts  that  make  up 
the  quantity.     Give  many  other  exampl^js. 

5.  Give  a  pupil  a  stiip  of  cardboard  };nd  ask  him 
to  cut  off  a  piece  of  it,  equal  to  one  of  the  parts  in 
the  third  line.  How  long  is  this  strip  of  cardboard  ? 
J  ft.  Use  it  to  measure  each  of  these  lines  that  I 
have  drawn  (9  in.,  1  ft.,  1^  ft.,  2|  ft.,  etc.,  any 
length  whatever),  llow  many  parts  in  each  ?  3,  4, 
5,  10,  etc.  What  is  the  name  of  each  part  ?  J  ft. 
How  long,  then,  is  the  first  line  ?  |  ft.  The  second? 
J  ft.  The  third?  |  ft.  The  fourth?  Jj<l  ft.,  etc. 
Use  many  other  examples. 

Note.  —  The  five  points  developed  above  have  been,  for 
brevity,  developed  by  means  of  lines  only.  Teacher  should  use 
many  other  units,  as  j^g  of  a  dollar,  ^j  of  an  hour,  etc.,  etc. ;  e.g. 
show  that  40  cents  is  4  dimes  or  /„$;  $1.30  is  V]  dimes  or  13*^, 
and  so  on.  Fractions  are  thus  simply  another  way  of  express- 
ing numbers  that  pupils  have  handled  from  the  first. 

VIII.  Number  =  The  Tool  of  Measurement 

Tpjacheu.  To-day,  boys  and  girls,  let  us  have  a 
little  talk  on  buying  and  selling,  measuring  and 
counting,  etc.,  with  a  view  to  finding  out  why  such 
processes  are  carried  on.  For  example,  why  do  peo- 
ple in  buying  butter  measure  (weigh)  it  ?  And  why 
is  it  dear  at  one  season  and  cheap  at  another  ? 

Pupil.  Because  butter  is  got  only  by  hard  work, 
and  because  it  is  more  plentiful  at  one  time  than 
another. 
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Teacher.    How  is  Imtter  generally  sold? 

I*riML.    By  the  pound. 

Teacheu.    Well,  how  do  we  geiieruUy  buy  butter  ? 

Pi'iML.    With  money. 

TeA(>'HEU.  When  people  iire  selling  butter,  are 
they  very  particular  about  weighing  it  (whether 
they  are  giving  more  than  a  pound  or  not)? 

Pupil.    Yes. 

TEACirEii.  When  people  are  buying  butter  do 
they  always  like  to  get  it  as  cheap  as  possible,  or 
will  a  few  cents  more  make  any  difference  ? 

Pupil.    Yes. 

Teacher.  Well,  let  us  consider  the  question 
from  the  buyers'  and  the  sellers'  standpoint,  and  dis- 
cover what  makes  a  transaction  a  fair  one.  First, 
why  is  the  farmer  so  particular  in  weighing  his 
butter  ? 

Pupil.    Because  it  is  got  only  by  hard  work. 

Teacher.  Now  let  us  consider  what  it  hiis  cost 
the  farmer  to  produce  butter.  Name  as  many  things 
as  you  can  that  go  to  make  up  the  cost. 

Pupil.  He  must  buy  the  cows,  pay  for  their  feed 
and  attendance,  churn  the  butter,  bring  it  to  market, 
etc. 

Teacher.  Well,  then,  do  you  think  it  right  that 
he  should  receive  some  remuneration  for  his  labor 
and  expense  by  charging  for  the  butter  ? 

Pupil.    Certainly. 

Teacher.    Well,  why  is  the  one  who  buys  the 
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huttor  HO  anxious  to  m'.t  his  ri<i^lit  woijj^lit  Jind  iilso 
anxious  to  buy  as  cheaply  as  possible? 

Pupil.  Because  he  has  to  work  liard  for  his  money, 
and  (hisires  tlierefore  to  make  it  go  as  far  as  possible. 

TEACHEit.  Therefore,  in  fairness  both  to  buyer 
and  seller  we  must  measure  (weij^h),  i.e.  find  out  the 
exact  quantity  of  butter  and  of  money. 

TkA(.'HI']I^.  Now,  let  us  supi)ose  that  I  am  a  buyer. 
I  wish  to  bu>  some  e<^gs,  and  John  Smith  (one  of 
the  pupils)  has  this  basket  of  egi^s  to  sell  (teacher 
hands  John  Smith  a  basket  containing  say  a  dozen 
blocks,  representing  eggs).  I  look  at  the  eggs  and 
1  see  that  they  are  nice  eggs,  and  I  wish  to  have 
them.     What  must  I  do  ? 

PuriL.    You  will  ask  the  price  of  them. 

Teacher.  Well,  John,  what  are  \  >»sking  for 
your  eggs  ? 

John.    10  ^  a  dozen. 

Teacher.    What  shall  I  do  now  ? 

Pupil.  If  you  think  that  is  a  reasonable  price, 
you  will  buy  them. 

Teacher.  Is  it  right  for  John  to  ask  me  anything 
for  them  ?     Why  ? 

Pupil.  Yes.  Because  John  had  to  buy  the  hens, 
pay  for  their  feed,  take  care  of  them,  collect  the 
eggs,  etc. 

Teacher.  Well  then,  is  it  right  for  me  to  be  so 
careful  about  getting  nice  eggs,  and  at  the  same 
time  cheap  ones,  when  John  has  been  put  to  so  much 
expense  and  trouble  ?     Why  ? 
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I'lMML.  Yes.  I'xMijiuse  you  luul  to  work  lianl  for 
your  uioucy,  iiud  if  you  wore  not  (;jireful  with  it,  you 
would  not  liiivi;  (Miou^di  for  all  your  needs. 

'ri<:A('iii-:u.  Well,  »Iolin,  as  lon^'  as  it  is  a  fair  bar- 
lifain,  liere  is  your  money  for  tlie  e^jgs.  (Teaelier 
lays  a  [)ile  of  pennies  on  John's  desk  and  takes  the 
ego's.) 

John.  Very  well,  there  is  just  one  dozen  in  the 
basket. 

Tkaciikii.  Will  John  at  (mee  put  tlie  money  in 
Ills  pocket,  and  will  I  take  the  (!j?gs  oil'  home? 

PiJiML.  No  ;  I  think  John  will  see  if  ycm  gave  him 
enough  money,  and  you  will  see  if  you  have  exactly 
a  dozen  eggs. 

'J'kachkii.  Is  this  done  because  John  may  think 
T  Jim  dislionest,  or  wish  to  cheat  him  if  I  could,  and 
because  I  think  John  is  dishonest  ? 

Pupil.  No;  but  because  people  sometimes  make 
mistakes  unintentionally. 

Teacjheu.  Well,  let  us  consider  this  pile  of 
John's  money  first,  and  see  how  John  is  going  to 
find  out  whether  he  has  the  right  money  or  not. 
What  is  all  he  knows  about  it  as  it  stands  ? 

Pupil.    He  knows  that  it  is  a  pile  of  coins  ? 

Teacher.  Does  he  or  do  any  of  you  know  exactly 
how  many  there  are  ? 

Pupil.    No. 

Teachi Eli.    How  shall  we  find  out  ? 

Pupil.    Count  the  pennies. 
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Teacher.  Can  we  count  them  just  as  they  lie  in 
a  pile  ? 

Pupil.   No. 

Teacher.    What  must  be  done  with  them  ? 

Pupil.    They  must  be  separated  into  parts. 

Teacher.  (Separates  them.)  They  are  separated 
now.  (If  pupils  can  count  b^  twos,  fours,  etc.,  they 
may  l)e  separated  in  different  ways.)  How  many 
parts  are  there  ? 

Pupil.  We  cannot  tell  except  by  counting  the 
number  of  parts. 

Teacher.  All  of  you  see  if  John  counts  them 
right.     How  many,  John  ? 

John.  Eight  parts  of  2  cents  each  (or  16  parts  of 
1  ^  each,  4  parts  of  4  ^  each,  as  the  case  may  be),  or 
16  cents. 

Teacher.  Then,  I  made  no  mistake.  Now,  about 
my  eggs  ;  do  any  of  you  know  for  sure  how  many 
eggs  there  are  in  tliis  basket  ? 

Pupil.   No. 

Teacher.    How  can  I  make  sure  ? 

Pupil.  By  separating  into  parts  and  counting 
the  parts. 

Teacher.  Do  so  for  me  (one  pupil  is  asked  to 
find  out).     How  many  ? 

Pupil.    Six  twos  or  12  eggs. 

Teacher.  Into  what  size  parts  Avas  the  basket 
of  eggs  divided  ? 

Pupil.   Twos. 
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Teacher.    What  was  the  number  of  twos  ^ 
Pupil.    Six. 

Teacher.    Let  us  go  back  a  little;  in  the  case 
of  the  eggs  and  the  money,  what  did  we  start  with  ^ 

Pupil.    A  pile  (quantity)  of  money  in  one  case 
und  a  pile  (or  quantity)  of  eggs  in  the  other. 

Teacher.    What  did  we  want  to  find  ? 

Pupil.    The  exact  value  or  size  of  the  pile. 

Teacher.    How  did  we  do  this  ? 

Pupil.  By  separating  into  known  parts  and  find- 
ing the  number  of  parts. 

Teacher.  Couldn't  we  have  found  out  without 
separating  into  parts  of  some  kind  ? 

Pupil.    No. 

Teacher.  Well,  after  we  had  separated  into  parts 
(ones,  or  twos,  or  threes),  could  we  not  tell,  without 
hnding  out  the  number  of  parts  ? 

Pupil.   No. 

Teacher  Let  us  now  see  if  we  do  the  same  in 
all  cases.  Suppose  this  stick  that  I  have  is  a  mould- 
ing I  bought  for  framing  a  small  picture,  and  I  wish 
to  know  how  much  moulding  I  have  ;  can  any  of 
you  tell  me  exactly  ?  '^ 

^^  Pupil.    No;  but  1  think  I  could  guess  pretty  near 

Teacher.    Yes;  but  mere  guessing  would  not  be 
Jill  eitlier  to  buyer  or  seller  ;  we  found  tliat  out  in 
the  case  of  butter  and  eggs.     How  can  I  find  out 
exactly  / 
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Pupil.    By  measurinj^  it. 

Teac'ieu.    What  shall  I  use  to  measure  it? 

Pupil.  One-incli,  two-inch,  six-inch,  foot,  or  any 
length-measure  you  wish. 

Teacher.  Well,  it  would  take  too  long  witli  a 
1-inch  measure ;  we  shall  use  the  G-inch.  How  am 
1  to  measure  it,  now  that  I  have  chosen  what  to 
measure  with  ? 

Pupil.  Apply  the  6-inch  measure,  and  mark  off 
as  many  as  there  are. 

Teacher.  Well,  Frank,  you  do  so  for  me.  What 
liave  we  done  so  far  ? 

Pupil.    We  havQ  separated  it  into  parts. 

Teacher.  Do  we  know  the  measure  of  the  mould- 
ing yet  ?     What  is  to  be  done  yet  ? 

Pupil.  No;  the  number  of  parts  must  be  found  by 
counting.  There  are  six  6-inch  parts,  or  the  mould- 
ing is  3  feet  long. 

Teacher.  Now  tell  me  what  we  started  with  in 
the  case  of  the  moulding  and  the  successive  steps  we 
went  through  ? 

Pupil.  We  started  with  an  unknown  length  or 
quantity,  divided  it  into  parts,  and  found  the  num- 
ber of  the  parts. 

Teacher.  Did  we  do  exactly  the  same  thing  as 
in  each  of  the  other  cases  ? 

Pupil.   Yes. 

Teacher.  Similarly,  if  Ave  wish  to  find  the  num- 
ber of  cords  in  a  pile  of  wood,  or  the  number  of 


SUGGESTIVE   LESSONS 


Iv 


or 
mi- 
lls 


111- 
of 


'^ 


cattle  in  a  field;  in  fact,  if  we  wish  to  get  a  right 
idea  of  any  quantity,  what  do  we  always  start  witli  ? 

PuriL.  We  always  start  witli  the  quantity  and 
try  to  get  an  exact  idea  of  it. 

Teacher.    In  order  to  do  this  what  must  be  done  ? 

PuriL.  We  must  choose  some  part  or  measure  by 
which  to  measure  the  whole,  and  break  up  the  whole 
into  as  many  of  these  parts  as  it  contains. 

Teachek.  What  still  remains  to  be  done  before 
the  quantity  becomes  known  definitely  ? 

Pupil.  The  number  of  parts  must  be  found  by 
counting. 

Teacher.  I  may  now  tell  you  that  the  part  we 
have  used  in  each  case  to  measure  (to  get  a  correct 
idea  of)  the  whole  is  called  the  unit  of  measure. 
What  unit  of  measure  might  we  use  to  measure  a 
pail  of  milk  ?     A  quantity  of  potatoes  ?  etc. 

Pupil.    Pint,  2-pint,  or  quart.     Peck,  bushel,  etc. 

Teacher.  lUit  even  after  we  had  separated  the 
whole  into  minor  parts  by  use  of  the  unit  of  measure, 
what  in  each  case  had  to  be  done  ])efore  we  knew  the 
exact  measurement  of  the  quantity  we  desired  to 
measure  ? 

Pupil.    We  had  to  find  the  number  of  parts. 

Teacher.  Well,  then,  what  might  we  say  num- 
ber is  ? 

Pupil.  It  is  that  which  tells  us  how  many  parts 
or  "  units  "  make  up  the  whole  quantity. 

Teachp:r.    Could  we   find   exactly  Jiow  much  a 
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quantity  is  without  finding  how  many  units  (parts) 
make  it  up? 

Pupil.   No. 

Teacher.   What  do  we  call  this  how  many  ? 

Pupil.    Number. 

Teacher.  For  that  reason  we  say  briefly  that 
number  is  the  instrument  we  use  in  order  to  measure 
quantities  or  is  '"''the  tool  of  measurement,'''' 

IX.  Multiplication. 

A   Lesson  leading  to  the  Multiplication 

Table. 

Teacher.  Count  the  number  of  hands  there  are 
in  this  class. 

Pupil.    1,  2,  3,  4,  5,  6,  7,  8,  9, 10,  11,  12. 

Teacher.    Find  out  by  adding  by  twos. 

Pupil.  Two  and  two  are  four ;  four  and  two  are 
six,  etc. 

Teacher.  It  may  be  done  more  quickly  still  by 
counting  by  twos. 

Pupil.    Two,  four,  six,  etc. 

Teacher.  Count  the  pupils  by  twos,  and  tell  me 
how  many  times  there  are  two  hands  in  the  class. 

Pupil.    Two,  four,  six.     Six  times  two  hands. 

Teacher.  I  am  going  to  make  a  large  square  of 
these  small  squares,  and  I  want  you  to  tell  me  how 
many  small  ones  there  are.    How  many  in  each  row  ? 
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Pupil.    Nine  squares.     Three  in  each  row. 

Teacher.    Count  them  by  thre 

Pupil.    Three,  six,  nine. 

Teacher.  How  many  times  have  we  three  small 
squares  to  make  one  large  square  ? 

Pupil.    Three  times. 

Teacher.  Here  is  a  cardboard  oblong  and  a 
2-inch  measure  for  each  of  you.  I  want  you  to 
mark  off  the  length  and  width  in  units  of  2  inches, 
and  find  how  many  times  the  unit  is  repeated  for 
each. 

Pupil.    Length,  5  times  2  inches ;  width,  3  times 

2  inches. 

Teacher.  Add  up  the  length  and  width,  and  find 
out  the  dimensions  of  the  oblong. 

Pupil.    Length,  10  inches ;  width,  6  inches. 

Teacher.  Then  what  is  5  times  2  inches?  What 
is  6  inches  equal  to  ? 

Pupil.   5  times  2  inches  =  10  inches ;  6  inches  = 

3  times  2  inches. 

Teacher.  With  these  blocks  I  want  you  all  to 
lay  two  rows  of  blocks  from  one  end  of  your  slate  to 
the  other,  and  then  tell  me  how  many  twos  you  had 
to  place  to  do  so. 

Pupil.   Eight  twos. 

Teacher.  Now  find  out  how  much  eight  times 
two  is. 

Pupil.    Eight  times  two  blocks  is  16  blocks. 

Teacher.   Now  here  is  a  stick  16  inches  long. 
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Wliat  unit  sliall  we  use  to  find  how  many  2-inche8  in 
tlie  lengtli  of  it  ? 

Pupil.    Two-inch  measure. 

'J'eachek.  Now  measure  it  and  tell  me  how  many 
times  2  inclies  make  10  inches. 

Pupil.    Eight  times  2  inches  make  i6  inches. 

Teacher.    How  much  would  8  times  2  blocks  be  ? 

Pupil.    Eight  times  2  blocks  is  10  blocks. 

Teacher.  Eight  times  $2?  2  apples?  2  any- 
thing ? 

Pupil.    Sixteen. 

Teacher.  You  found  out  what  3  times  2  inches 
makes;  what  would  3  times  $2  make?  3  times  2  lb.? 
3  times  2  anything  ? 

Pupil.    Six  dollars,  six  pounds,  etc. 

Teacher.  Here  are  some  additions  I  would  like 
you  all  to  do.     What  shall  we  say  each  2  stands  for 

to-day  ? 

r2     2     2     2 

2     2     2     2 
2     2     2  etc. 
2     2 

2 

Teacher.  Now  I  would  like  to  know  your  an- 
swers. 

Pupil.   4,  0,  8,  10,  etc.,  pounds. 

Te.  CHER.    What  do  we  call  the  numbers  we  add? 

Pupil.    Addends. 

Teacher.  Can  you  tell  me  anything  peculiar 
about  the  addends  in  these  questions? 


Pupil.    Pounds. 


(to  twelve 
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PiTPiL.    They  are  all  tAvos. 
rEACHEu.    How  many  twos  in  fh^  a    . 
tliird,  etc.,  questions'^  *^'"  ^^''*'  ^^^^'^^^ 

Pupil.   2,  3,  4,  etc.,  twos. 

Pupil.    Two  times  two. 

JEACHEK.    How  did  you  get  the  „„,„bers  3,  4, 

Pupil.    %  counting  the  addends. 
Teachku.^  Did  you  do  that  when  adding. 

2  times  2  makes  4, 

Pupil.     J  ^  *^"^®«  ^  makes  6, 
•i  times  2  makes  8, 
etc. 
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Teacher.  How  many  times  did  you  write  the 
words  "  times  "  and  "  makes  "  ? 

Pupil.   Eleven. 

Teacher.  Now  I  will  show  you  a  shorter  way  of 
writing  it,  as  that  takes  too  long.  For  "  times  "  we 
use  the  sign  "x",  and  for  "makes"  the  sign  "  =  ," 
which  means  equals.     Then  we  have 

2x2  =  4, 

3x2  =  6, 

4x2  =  8, 

etc. 

Teacher.  This  is  what  we  call  the  multiplication 
table  for  two  times,  and  I  would  like  you  all  to  learn 
it  for  me,  because  you  see  how  handy  it  is  to  say  that 
8  times  2  anything  is  16,  instead  of  adding  up  8  twos. 
I  will  show  you  how  handy  it  is.  We  will  build  up 
an  oblong  block  of  small  cubic  inch  blocks,  and  I 
would  like  you  to  find  out,  when  it  is  built,  how  many 
small  blocks  we  have  used,  without  counting  or  add- 
ing. (Size  5"  high,  2"  wide,  2"  thick.)  How  will 
you  do  it? 

Pupil.    By  finding  how  many  twos  in  it. 

Teacher.    How  many  layers  have  we  ? 

Pupil.    Five. 

Teacher.    How  many  in  each  layer  ? 

Pupil.    Four. 

Teacher.    Yes  ;  but  how  many  twos  is  that  ? 

Pupil.    Two  twos. 
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Teacher.    Well,  how  many  two-twos  shall  we 
have  in  five  Layers? 
PuiML.    Five  two-twos. 
Teacher.    How  many  twos  will  that  make  ? 
Pupil.    Ten  twos. 
Teacher.    Now,  what  is  ten  twos  ? 
Pupil.    Twenty  blocks,  20  cu.  in. 


X.  Reduction 

The  following  lesson  is  suggested  to  precede  Les- 
son 23,  questions  1,  2,  7,  8.  Establish  in  the  mind 
of  the  children  the  relation  between  the  pint  and 
the  quart  by  actual  measurement.  Let  the  tsacher 
measure  3  qt.  of  water  into  a  pail  without  the  class 
knowing  how  much  is  put  in.  Ask  the  class  indi- 
vidually to  state  how  much  water  is  in  the  pail. 
Answers  will  vary,  thus  showing  the  necessity  for 
accurately  measuring  the  quantity.  Pupils  will  sug- 
gest the  quart  as  the  unit  of  measure.  On  counting, 
as  the  water  is  measured,  they  will  get  the  number 
3 ;  ix.  there  were  3  qt.  in  the  pail.  Write  on  the 
board  3  qt. 

What  number  will  you  get  if  you  measure  with 
a  pint?  Measure;  tiiC  pupils  count  6,  i.e,  6  pt. 
Write  on  the  board  3  qt.  =  6  pt.  In  the  same  way, 
without  the  class  knowing  how  much  water  is  put 
in  the  pail,  measure  2  qt.,  4  qt.,  etc.  Let  the  class 
count  the  corresponding  numbers  and  derive  2  qt.  = 
4  pt.,  4  qt.  =8  pt.,  and  so  on. 
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This  by  actual  measurement.  Now  express  these 
relations  without  actual  measurement. 

5  qt.  =  ?  pt.        0  qt.  =  ?  pt.       8  qt.  =  ?  pt. 
?  qt.  =  4  pt.        ?  qt.  =  0  pt.        ?  qt.  =  10  pt. 

and  so  on. 

•  •     • 

•  •    • 
Again : 

If  each  dot  represents  1  pt.,  what  will  2  dots 
represent  (1  qt.)? 

Count  hy  pints  (1,  2,  3,  4,  5,  0).  Count  by  quarts 
(1,  2,  3>     Gpt.=  8qt. 

•  •    •    • 

•  •    •    • 

If  these  dots  represent  the  quantity  of  water  in 
the  pail,  each  dot  representing  1  pt.,  how  mucli  water 
is  in  the  pail?  (4  qt.)  How  many  pints?  (8  pt.) 
4  qt.  =  8  pt. 


If  these  dots  represent  the  quantify  of  water  in  a 
pail,  how  many  pints  are  in  the  pail?  (10.)  How 
many  quarts?     (5.)     10  pt.  =  5  qt.     And  so  on. 

Ask  pupils  to  represent  on  the  board  the  water  in 
a  pail  containing,  saj^  4  qt. 

What  other  measurement  is  indicated?     (8  pt.) 

What  is  assumed  about  the  dots  ? 

Do  the  same  ^'^"^d  of  work,  putting  into  the  pail 
3  qt.  1  pt.,  2  qt.  1  pt.,  4  qt.  1  pt.,  and  so  on.     Use 
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the  dots  to  give  facility  i„  operation  a.s  «oo„  u.s  the 
actual  ineasuremout  has  been  done 

«ta.t  with  a  whole  unmeasured  quantity  which  they 
liave  a  j/io^ew  for  ineasuriiijT.  ■^ 

In  order  to  n.easure  the  quantity,  they  select  a 
umt,  and  wlule  measuring  count  the  nunL  which 
-•.ses  out  of  the  measurement.  The  unit  and  he 
unnher  together  (3  qt.)  n.easure  the  guantit,,  which 

wir:  S""?  '"""'•      ^  •^^--'  measuren.ent 
to  0  pt     and  establishes  the  relation  3  nt.  =  «  „t 
Attei-    the    process  is   once   understood    by   actual 
measurement,  the  symbolic  representation  by  ,ne^ 

f^nmlarly,  for  the  more  complex  reductions,  3  qt.  1  pt. 
=  T  pt.  and  7  pt.  =  3  qt.  1  pt.  ^       ^ 
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Lessons  1-8 

"Suggestions  to  Teachers,"  Sections  I.-IV.,  have 
special  reference  to  these  lessons. 


i  ,  I 


Lesson  9 

From  the  preceding  work  the  children  know  that 
2  and  3  are  5.  Draw  a  line  15  in.  long  and  measure 
one  part  12  in.  long.  How  long  is  the  other  part  ? 
Test  the  answers  by  measuring. 

Draw  a  line  25  in.  long  and  measure  one  part  3  in. 
long.     How  ]r^ng  is  the  other  part  ?     Measure. 

Similarly  draw  and  divide  a  line  35  in.  long.  A 
yard  stick  divided  into  inches  can  be  used  for  me<as- 
uring.  Express  the  results  orally  and  in  writing  on 
the  board.  Give  many  practical  questions  such  as 
r^uestion  2. 

In  question  3  let  the  class  note  where  the  5-min. 
mark  is.  Turn  the  hand  through  2  minute  spaces. 
How  many  more  to  reach  the  5-min.  mark  ?  Simi- 
larly for  15  min.  Turn  the  hand  through  3  minute 
spaces.     How  many  more  ?     Similarly  for  25  min. 
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'I'urii  llir(HiL(li  *J2  iiiiiuitc  siJiiccH.      How  iiuiny  inori' 


('out 


nine 


tl 


lis  \\(nk  nil 


itil   tl 


ic  sum  vi\ 


Mill 


s    • 


>;>  mill. 


constant ly  .n'ivinL;'  tliu  uliildrcii   lliu  opportunity  to 
iiiiiku  intVri'iH^cs. 

The  cliildi'on  will  then  infer  that 


02  4-  'I  =  <)r>.     72  +  3  =  75. 


Tl 


'k  at  the  board  slioukl 


nle   L 


1, 


HSOU 

and,  in  laet,  all  or  nearly  all  ot  tiie  snceeedinjif 
Uissoiis  sliouhl  ])e  preceded  by  oral  work  on  tlie  part 
of  the  teacher  with  the  ehiss.  Teach  and  use  con- 
tractions from  the  lirst,  and  constantly  iiitersi)erse 
the  work  with  simple  practical  (juestions  such  as 
(picstions  2,  4,  7,   18. 

In  addino-  and  subtractiiii^  use  many  different  units 
as  in  questions  10,  17,  and  18. 


Lesson  10 

Introduce  this  lesson  by  actual  measurement  as  in 
Lesson  1).  In  (piestion  V6  let  it  be  understood  that 
each  dot  represents  some  unit  of  measure  as  1  in., 
1^,  2  lb.,  3  yd.,  and  repeat  the  question,  using  differ- 
ent units.  Thus,  5  3-yd.  =  4  3-yd,  +  1  3-yd.,  and 
so  on. 

In  question  15  let  the  class  discover  that  there 
are  only  four  combinations  that  give  5. 

(Tradually  develop  tlie  idea  that  the  unit  and  the 
number  together  measure  quantity.  Thus,  let  the 
teacher  draw  on  tlie  board  a  line  without  the  pupils 


Ixvi 


SL'(iGKSTI<)NS 


knowing  how  long  it  is.  Ask  tlio  pupils  to  judge 
of  its  length.  Answers  will  vary,  showing  tlie  need 
of  a  definite  method  of  nieasurenieiit.  Measure 
with  a  foot  measure.  How  many  times  did  you 
measure?  (4.)  Tlius  the  pupils  had  an  unhwtvn 
qiuintity  to  be  measured  and  a  unit  of  measure.  In 
process  of  measurement  they  got  by  eounling  the 
numher  4.  Thus  the  (piantity,  which  is  now  known 
to  be  4  ft.,  is  delinitely  measured  in  terms  ol"  tlie 
nund)er  4  and  the  unit  1  ft.  Oilier  (pianlities  and 
units  may  be  chosen.  See  *' Suggestions  to  Teachers," 
I.,  §§42"andl3. 

Lesson  11    . 

Questions  1,  2,  8,  10,  are  a  [)reparalion  for  sub- 
tracition.  The  i)upils  have  already  learned  that  2 
and  3  are  5  (Addition),  which  carries  Avith  it  the 
idea  that  2  and  3  are  5  (Subtraction).  In  oral  drill 
put  the  questions  also  in  the  form  of  l^esson  12,  (pies- 
tion  11).     See  ^'  Public  School  Arithmetic,"  §§  42,  44. 

In  such  questions  as  12,  13,  let  the  teacher  place 
the  points  ivitlwut  the  piipih  knowing  how  far  they 
are  apart.  Measure  first  with  a  yardstick,  and 
again  with  a  f(;ot  rule.  In  question  17  ai)ply  the 
same  principle  to  the  water  put  into  the  pail.  As 
soon  as  it  can  be  done  intelligently  suggest  the  more 
economicid  way  of  reducing  without  actually  measur- 
ing. The  placing  of  dots  as  in  (juestiou  IS  will 
assist  in  this.     See  "'•  SuLiiiestions,"  X.  Reduction. 
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Lesson  14 

Before  this  lesson  is  studied  let  the  pupils  measure 
different  leii.<»ths,  as  the  length  of  the  table,  and 
express  their  results  thus,  1  yd.  2  ft.  G  in.  Have 
tlui  ehildren  read  these  results.  This  will  show  the 
necessity  of  the  three  units  of  length.  Ilavln<(  done 
this,  measure  sueh  lengths  as  are  given  in  t  e  lesson; 
add,  and  verif}'  results  by  actual  measurement. 

Make  sueh  simple  i)raeLie:il  questions  as  13-21. 

Lesson  15 

In  this  lesson  and  also  in  subsecpient  lessons,  when 
necessiiry,  use  the  foot  ruler  or  elock  face,  and 
illustrate  the  additions  as  in  Lesson  1. 

(live  many  (piestions  in  subtraction,  here  and  else- 
wliere,  eomplemeiitary  to  such  questions  as  2,  3,  4,  6, 
8.  1),  etc. 

Thus  : 

Subtract:     *I*1I26       27         ^26       26 
4         14       24         3         2       21         4 

Lesson  17 

Read  (juestioii  1,  not  2  +  2  =  4,  4  +  2  =  6,  but  2, 
4,  6  ;  1,3,  6^  etc. 

In  adding  wu^^'h  questions  as  2,  the  lowest  number 
or  12  (see  footnote,  page  40)  had  better  be  omitted 
after  a  little  in-Miicv,  the  pupil  simply  saying  14,  1(1. 


Ii. 


*  Read  4  +  ;J  =  7  ;    It  +  3  =  17. 
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In  adding  21^  to  18^,  tliink  of  the  2  in  21^  as  2 
dimes,  and  the  1  in  18^  as  1  dime. 

Lesson  18 

In  tlie  operations  in  questions  7,  8,  and  9,  let  tlie 
pupil  laney  tliat  lie  is  doing  addition  with  the  sum 
at  the  top,  and  as  he  works  set  down  the  figures 
3  and  1. 

Lesson  19 

Use  such  (luestions  as  ll),  17,  18,  gradually  to 
develop  the  idea  (1)  that  the  quantit}'  is  found  by 
multiplying  the  unit  by  the  number,  (2)  liiat  the 
number  is  found  by  dividing  the  quantity  l)y  the  unit, 
(i>)  that  the  unit  is  found  by  dividing  the  quantity 
by  the  number. 

Lesson  30 

Note  that  in  question  1  the  sums  are  found  by 
addition.  In  (question  2  we  find  that  the  $  2  in  the 
last  colunm  is  repeated  G  times. 

Thus  we  think  of  the  unit  $2  and  the  number  0, 
giving  as  their  product  >^12. 

For  this  change  from  addition  to  multiplication 
see  the  "Public  School  Arithmetic,"  §  47. 

Read  the  sign  x  as  times,  thus  3x^2  =  3  times 
1 2. 

Use  the  dots  to  develop  the  law  of  commutation, 
viz.  :  2x3  =  3x2;  4  x  O  =  G  x  -1,  etc. 
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Lesson  31 

Develop  some  parts  of  the  imiltiplieation  tables  by 
actual  measurement  with  units  of  differejit  lens^ths. 
Thus,  cut  out  of  cardboard  12  units  of  lengths, 
resi)ectively,  1  in.,  2  in.,  3  in.,  •••  12  in.  long.  DraAv 
a  line  on  the  board  and  measure  alouff  this  line  with 
each  unit,  twice.  Then,  with  a  yardstick,  measure 
results,  and  we  have  the  table  of  2.  Or,  again, 
repeat  the  unit  2  in.  from  1  to  12  times,  write  the 
corresponding  results,  and  by  the  law  of  connnuta- 
tion  wx»  have  the  table  of  2. 

Extend  the  table  as  in  questions  3,  4,  7,  8,  9. 

Have  the  class  make  simple  practical  exami)les, 
fcMUiding  them  on  (questions  11  and  12,  or  give  them 
such  a  price  list  as  is  found  on  })age  T5,  question  23. 


Lesson  33 

Bring  out  the  fact  that  in  measuring  distance  we 
have  the  units  1  in.,  1  ft.,  1  yd.,  and  1  mi.  We 
measure  the  value  of  things  with  the  units  1^  and 
$t.  We  measure  milk  with  tlie  unit  1  qt.,  kerosene 
witli  ilie  unit  1  gal.,  and  so  on.  Hence  to  measure 
area  (a  different  kind  of  quantity),  we  need  a  new 
unit,  and  this  we  naturally  derive  from  the  unit 
1  in.  Give  plenty  of  work  to  precede  this  lesson, 
and  let  the  children  draw  and  cut  out  and  divide 
simple  are; IS. 

Teach  tiif  ;'ea  of  an  (»])]()ng  somewhat  after  this 
fashion.      Have  the  pupils  draw  nldongs,  sav  4  in. 
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by  '3  ill.      Divide  iliuiu  into  s({iijii'c  iiiclu!s.     (/oiiiit 
the    iiiiinber    of    square    inches.       (Jouiit    ji^jiin    by 


4  sq.  in.      II 


o\v  nijii 


ly  (8  4  sq.   in.   or  12  s(|.  in.) 


Count  aj^Jiin  by  3  sc^.  in.  How  many  (4  ->  s({.  in.  or 
12  sq.  in.)?  Whieli  of  tlie  three  methods  is  most 
economical?  (Eitlier  of  the  hist  two,  i.e.  lind  tlie 
area  by  multi})lication,  not  by  addition.)  What 
woukl  be  the  area  if  the  obh)ng  were  5  in.  h)!!^ 
and  3  wide  ?  (3  in.  loncf  ?  8  in.  iono- ?  5  in.  h)n<»' 
and  4  in.  wide,  and  so  on  ?  Use  other  units  of  length 
(2  ill.,  3  ill.,  1  ft.,  1  yd.,  1  mi.). 

Lesson  34 

The  purpose  of  this  lesson  is  to  prepare  the  way 
for  division.  Just  as  the  preceding  work  in  addition 
and  subtraction  has  made  of  tlie  two  substantially 
one  process,  so  the  child  should  be  led  to  think  of 
multiplication  and  division  as  substantially  o)ie  pro- 
cess. In  mnltiplication  4  and  2  are  factors  of  ? 
In  division  4  and  ?  are  factors  of  8. 

See  "Public  School  Arithmetic,"  preface,  §  2,  and 
also  §§  60-63. 

Lesson  35 

Write  tlie  multii»liv  ation  table  of  2  on  the  board 
in  a  column,  tliUH  : 

2x1  in.  =    2  in. 
2x2  in.  =    4  in. 


2  X  12  in.  =  24  in. 
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I  of  ()  ill.  =  ?   and 


Also    I    of   20  ill.  =  '/     1  of 


1 

2 


•      Drill  tlms  : 

I  of  2  in.  =  ?     ^  of  4  ill.  =  ? 
so   on   in   any   ordtT. 

200  in.  =  ?  iiiul  so  on.  lUustnile,  if  necessiiry,  l)y 
drawing  lines  4  in.,  0  in.,  8  in.,  etc.,  and  dividin'o- 
them  into  two  eqnal  i)ai'ts.  ^ 

Similarly,  drill  thus  : 

4  in.  -  2  in.  =  ?  0  in.  -  8  in.  =  ?  8  in.  ^  4  in.  =  ? 
and  so  -on  in  any  order.  Also  40  in. -- 2  in.  =  v 
80  in.  -  4  in.  =  ?  80  in.  -  40  in.  =  ?  and  so  on! 
Illustrate,  if  necessary,  by  cutting  from  cardboard 
strips  2  in.,  3  in.,  4  in.,  5  in.,  etc.,  and  using  these 
hues  as  units  to  measure  the  lines  respectively  4  in., 

0  in.,  8  in.,  etc.  Drill  until  this  is  mastered  in  any 
order.     Use  other  units  instead  of  1  in.,  as  -*1,  1^, 

1  lb.,  1  qt.,  etc.  Throughout  this  work  give  many 
practical  examples.  (See  Lesson  34,  questions 
8-14.)     Give  also  such  examples  as  the  followino-  • 


10  pt.  -    2  pt.  =  ? 

8  qt.   -J-    4  qt  =  ? 

10  qt.  --    8  qt..  =  •? 

8  pk.  -J-    4  pk.  =  ? 

24  in.   -  12  iu.  =  ? 


How  many  quarts  in  10  pt.  ? 

How  many  gallons  in  8  qt.  ? 

How  many  pecks  in  10  qt.  ? 

How  many  bushels  in  8  pk.  ? 

How  many  feet  in  24  in.  ? 
I  of  4  pt.  =  ?  What  unit  of  measure  ?  i  of  8  q  t  - '? 
What  unit?  ioflOqt.  =  ?  What  unit  ?  l  of 
8pk.=  ?  What  unit?  i  of  24  in.  =  ?  What  unit  ? 
Name  the  odd  numbers  from  1  to  25.  What  num- 
ber must  be  subtracted  from  these  o(hl  numbers  to 
make  them  exactly  divisible  by  2? 
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It  is  expectcMl  tlisit  witli  the  i)i'ice  list  furiiislicMl  ii: 
question  28,  the  pupils  will  imike  exainples  siiuihir 
to  questions  14,  21,  22. 

Lesson  36 

Correlate  the  work  in  ratio  with  counting  and 
measurement.  For  instani^e,  measure  a  12-in.  line 
with  a  2-in.  unit,  a  3-in.  unit,  a  4-in.  unit,  a  G-in. 
unit.  Count  the  number  of  measurements  each 
time.  6  is  often  called  the  ratio  of  12  in.  to  2  in., 
4  that  of  12  in.  to  3  in.,  3  that  of  12  in.  to  4  in., 
and  2  that  of  12  in.  to  G  in.  Again  what  part  of 
12  in.  is  equal  to  G  in.?  (|)  ^  is  often  called  the 
ratio  of  6  in.  to  12  in.,  and  so  on. 

After  the  children  have  noted  by  drawings  the 
simple  instances  given  in  the  lessons,  write  the  nud- 
tiplication  table  of  2  on  the  board,  thus  : 

2  times 


l^is 

2^ 

2f^" 

4^ 

3^'^ 

6^ 

4pu 

8^ 

.< 


I  y 


■ 


12^  "24^ 

Then  note  from  this  table  what  2  is  the  ratio  of 
and  wheat  |-  is  the  ratio  of.  Give  such  examples  as 
-|- is  the  ratio  of  4^  to  ?  G^to?  Of  ?  to  12^.  Of? 
to  18^.     OfllAo? 
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Give  similar  examples  with  2  as  the  ratio.  Use 
other  ujiits.  Give  easy  concrete  examples  similar 
to  the  questions  in  Lesson  40. 

Lesson  38 

See  suggestions,  Lesson  3G. 

Lesson  39 

Do  as  much  actual  measurement  as  is  necessary  to 
illustrate  this  lesson.  Measure  the  length  and  width 
of  the  room,  of  tables,  desks,  books,  height  of  pupils, 
and  so  on.  Note  the  size  of  books  as  measured 
by  the  number  of  pages.  Measure  the  quantity  of 
water  in  a  pail  or  pitcher,  the  unit  being  1  i^t.  or 
1  qt.  or  1  gal.  Weigh  different  articles^  and  find 
the  weight  of  different  pupils.  Make  it  clear  that  in 
order  to  measure  any  quantity  we  must  use  a  suitable 
imit  of  measure  and  we  must  find  the  7iu?nber  of  units 
that  measures  the  quantity. 

Lesson  42 

Be  sure  that  the  pupils  know  by  actual  measure- 
ment that  1  gal.  =4  qt.,  and  similarly  with  other 
tables  referred  to  in  this  book. 

Lesson  43 

Make  the  method  of  finding  the  area  of  an  oblong 
clear  by  drawings  on  paper  and  on  the  board. 
Emphasize  the  fact  that  the   area   is   measured   by 
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the  number  and  the  unit.  Develop  the  fact  that  the 
number  measuring  tlie  area  is  the  product  of  the 
numbers  measuring  the  sides.  Then  use  this  fact 
to  find  tlie  measure  of  the  areas  and  the  areas  of  the 
oblongs.  Measure  the  dimensions  of  oblongs  in  the 
room  and  calcnhite  tlieir  areas.  Let  this  work  as 
usual  precede  the  study  of  the  lesson  by  the  cliildven. 

Lesson  45 

See  suggestions,  Lesson  35.      Use  the  table  of  3. 
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Lesson  47 

Let  the  oral  work  preceding  this  lesson  be  objec- 
tive until  it  is  clearly  understood.  In  (piestion  8, 
for  instance,  draw  lines  1 J  ft.  and  2  ft.  long.  Meas- 
ure with  a  J  ft.  unit,  when  the  number  of  measure- 
ments will  be  respectively  3  and  4,  hence  1|  ft.  =  |  ft. 
and  2  ft.  =  |  ft.  How  can  you  reduce  2^  ft.  to  half 
feet  without  actually  measuring  ?  Similarly,  in  ques- 
tions 4  and  5,  measure  if  necessary.  In  question  8, 
take  a  string  6  in.  long,  cut  off  one  part  4|  in.  long. 
llow  long  is  the  remainder?  Hence,  4^-  in.  -h  IJ  in. 
=  6  in.     Similarly  with  other  parts  of  this  question. 

Lesson  48 

In  such  questions  as  16  let  it  be  clearly  under- 
stood, not  that  4  is  contained  in  16  4  times,  but  that 
4  is  contained  in  16  tens  4  tens.  Drill  on  such  ques- 
tions as  18  until  the  pupil  can  readily  see  in   any 
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nuinber  the  next  siniiller  miniber  of  which  4  is  ji 
factor  juul  can  j^ive  the  reniuiiider.  Such  measure- 
ments  us  are  indicated  in  (iuestion  11)  will  give  niean- 
incr  to  the  process.  Let  tlie  pupils  state  simple 
practical  questions  corresponding  to  20  and  21. 

Lesson  49 

Practise  reduction  at  lirst  by  actual  measurement. 
Wiiere  tliis  is  done  it  is  better  that  the  teacher  or 
some  pupil  should  fix  on  some  (piantity  without  the 
class  knowing  wliat  it  is.  J\leasure  this  (juantity 
with  two  or  more  units,  and  let  the  result  be,  say, 
2  ft.  4  in.  lAIeasure  with  the  smaller  unit,  and  the 
result  is  found  to  be  28  in.  This,  stated  as  a  relation 
of  equality,  is  2  ft.  4  in.  =  28  in.  In  this  work  the 
children  have  the  imhioivn  quantitij,  the  unit  or  units, 
the  number,  then  the  measvred  quantity/,  and  the 
relation  of  equality  growing  out  of  two  separate 
measurements  with  different  units.  How  do  such 
expressions  as  2  ft.  G  in.,  3  qt.  1  pt.,  and  1  lir.  80 
min.  arise  in  the  measuring  process  ? 

As  soon  as  this  measiii'ing  process  gives  signifi- 
cance to  the  operation,  let  the  pupils  deduce  the  rule 
and  use  it  as  the  more  economical  method.  You 
reduce  3  gal.  2  qt.  to  quarts  by  multiplying  4  qt.  by 
3  and  adding  2  qt.  to  the  product.  Practically  it  is 
awkAvard  to  be  constantly  changing  the  multiplier. 
Hence,  by  the  hiAV  of  commutation,  we  have  :  To 
reduce   gallons  and  quarts  to  quarts,  mr'- 


lultiply  the 
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nuinl)er  of  jTjiHons  hy  4  and  luld  tliu  number  of 
((Uiirts.  What  is  tlio  niLdti[)li(.!i'  in  reducinj^  yards 
to  feet  ? 

Lesson  50 

An  oblonuf  {  in.  loni;'  and  •'?  in.  wide  contains  li' 
s(|.  in.;  one  4  2-in.  loni,''  and  •>  2-iii.  wide  contains 
\'2  *J-in.  s(]uares  or  12  4  s(i[.  in.,  i.e.  4(S  sij.  in.  An 
obloniH'  10  in.  (5  2-in.)  loni^  and  8  in.  (4  2-in.)  wide 
contains  T)  x  4,  or  20,  2-in.  s<jnares  or  20  4  sq.  in., 
i.e.  HO  s([.  in.  Here  the  unit  tliat  measures  the 
len<j^th  is  2-in.  and  that  which  measures  the  area  is 
the  2-in.  square  or  4  s([.  in. 

Lesson  62 

Teacli  the  pui)il  to  take  ^  of  a  quantity  by  divid- 
infir  it  by  8.  Tliis  is  much  more  economical  i)raeti- 
cally  than  for  liim  to  thiidc  of  one  opcr'vtion  for 
lin(lin<(  -^  of  a  (juantity  and  another  for  dividint^ 
it  by  8.  Teach  liim  to  take  J  of  a  quantity  by 
dividinu^  it  by  8  and  multiplying  l)y  2,  or  by  multi- 
plying the  quantity  by  2  and  dividing  the  product 
by  3. 

Lesson  54 

See  suggestions,  Lesson  36. 

In  order  to  make  the  oral  lesson  in  ratio  apply  to 
the  solution  of  problems,  it  is  not  sufficient  merely 
to  state  the  ratio  of  the  given  quantities.  State  also 
the  ratio  of  their  cost,  for  instance.     What  is  the 
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ratio  f)f  20  11).  to  5  lb.?  Oi"  ">  11).  to  20  11,.  >  Of 
the  (!ost  of  20  II).  of  su^irjir  to  tluit  of  T)  lb.  ?  Of  llic 
»'()st  of  r>  11).  of  HW^iw  to  that  of  20  lb.  ?  If  ">  lb.  of 
sii^^ir  cost  2;V,  what  will  20  lb.  cost?  If  20  lb. 
of  sii^'ar  cost  104 f\  what  will  o  lb.  <^ost  ? 

AiJ'ain,  what  is  the  ratio  of  20  ini.  to  4  mi.  ?  Of 
the  time  a  boy  can  ride  20  mi.  to  that  which  he  w  ill 
need  to  I'ide  5  mi.?  If  a  boy  rides  on  his  bicycle 
5  mi.  in  .]  hr.,  how  long  will  it  take  liim,  at  the 
same  rate,  to  ride  20  mi.?  Connect  closely  the  ratio 
and  its  recijyrocal.  What  is  the  ratio  of  20  mi.  to 
5  mi.?  What  is  the  (reciprocal)  ratio  of  5  mi. 
to  20  mi.  ?  So  also  with  practical  examples,  as 
follows : 

(1)  If  a  man  drives  5  mi.  in  |  br.,  liow  lonij^  will 
it  tid^e  him,  at  the  same  late,  to  drive  20  mi.  ? 

(2)  If  a  train  ran  20  mi.  in  3G  min.,  bow  long  did 
it  take  on  the  average  for  each  5  mi.  ? 

Questions  (1)  and  (2)  involve  reciprocal  ratios. 


Lesson  67 

(Question  10,  etc.  Take  points  on  the  board  2  ft., 
8  ft.,  and  so  on  apart,  without  the  pupils  knowing 
the  distance.  Pleasure  with  the  1-ft.  unit.  Measure 
also  w  ith  the  units  -|  ft.,  |  ft.,  J  ft.,  and  deduce  the 


relations   2  ft.  =  |-  ft.  =  |  ft. 


I  ft.  ;    3  ft.  =  I  ft. 


=  I  ft.  =  i^-  ft.  Develop  the  rule  that  to  reduce 
a  number  of  feet  to  halves,  thirds,  or  fou-  is,  you 
multiply  the  number  of  feet  by  2,  8,  or  4,  as  the  case 
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iiiay  hu.     MmiliUly  dcviMoj)  iik;  |ji(;l  inul  J.,\  11.  =  ;; 
;iii(l  tli(!  corri'spoiidiii^-  rule.     So  also  for  lliinls  mid 
fourths.     Ai)ply  yoiii'  nilos. 

Lesson  59 

'I'liis  lesson  is  an  exercise  in  numeration  and  nota- 
tion, with  s[)eeial  refijrenee  to  Lesson  (10,  and  should 
1)0  thoroughly  mastered.  S[)eeial  drill  should  be 
given  in  ([uestions  like  12,  1^],  14,  15. 

Lesson  60 

As  the  pupils  add  and  carry  or  subtract,  be  sure 
tliat  they  understand  the  place  value  of  the  different 
nund)ers.  Question  (>  is  a  i)reparation  for  the  sub- 
traction that  follows  in  (questions  7  and  8. 

Lesson  61 

Wlion  such  questions  as  5  and  10  occur  in  this 
and  the  following  lessons,  frequently  have  the  pupils 
make  out  bills  neatly  and  accurately. 

Lesson  63 

Note  that  any  number  ending  in  0  or  5  is  divisible 
by  5.  As  in  question  G,  find  the  connnon  factor  of 
pairs  of  numbers  and  illustrate  its  meaning  by  meas- 
urement. To  bring  out  the  meaning  of  common 
factor  more  effectually,  select  a  unit  that  is  a  factor 
of  only  one  of  the  numbers  and  measure  the  corre- 
sponding vn[a;intities  with  the  given  unit. 
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Lessons  i\{),  (IT,  OS,  arc  review  h'ssoiis.  If  any 
question  1.;  found  (o  he  („o  hard,  make  easier  (ques- 
tions of  the  same  kind  leadino-  up  to  tlie  problem  in 
llie  l)()()k. 

In  (luestion  17,  pa^-e  141,  t]ie  ?rI,o!r  quautlt,/  is 
>5.")(),  the  numhiT  is  5  and  tin;  vult  is  -slo  (/.^-.  )^r^{) 
-^-")),  wjiii;!,  is  tlio  cost  of  tlie  eliain.  In  L(.sson  (IS, 
(lueslion  4,  tlie  pupil  is  o-iveu  the  unit  li'^  and  thJ 
nund)ei'  :5^i  to  lind  the  quantity  3^  x  12^,  or  4lV. 
The  following  are  the  two  ([uestions  re(piired  : 

(1)  At  12^  II  yd.,  how  many  yards  of  ribbon  will 
eost  42^? 

(2)  If  ^  yd.  of  ribbon  cost  42^,  wliat  is  tlie  cost 
per  yd. ? 

Lesson  74 

The  method  of  findin^i,^  the  volume  of  a  prism  is 
indicated  in  question  1.  Count  again  first  by  2\s, 
then  by  G's  (3  x  2).  Connt  again ^lirst  by  8\s,  then 
by  12's  (4  X  ^J),  and  so  on.  Let  pupils  measure  the 
dimensions  of  prisms  in  the  room,  such  as  boxes, 
and  calculate  their  volumes.  What  units  of  volume 
luive  we?  (1  cu.  in.,  1  cu.  ft.,  1  cu.  yd.,  1  coi'd.) 
Why  have  we  no  larger  unit  of  volume  than  1  cord  ? 

Lesson  76 

Develop  clearly  and  apply  in  practice  that  to  take 
?   of   828  you   divide  .^28   by  7  and   multiply  the 
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qnotiont  by  8  ;  tliat  to  tjil<(i  ;5  of  ;i  quantity,  yon 
divide  the  qnantity  by  8  .ind  nmltiply  tlie  qnotient 
by  5  ;  that,  in  general,  to  take  a  fractional  part  of 
a  quantity,  you  divide  by  the  denominator  and 
multiply  by  the  numerator.  Can  you  iirst  multiply 
by  the  numerator  and  then  divide  by  the  denomi- 
nator? Show  instances  where  the  latter  method 
is  more  economical.  (^  of  'i>18,  *  of  'ii^oj-)  »^<-'^  l^li^^-t 
'  e  pupils  master  this  principle  and  are  able  to  use 
either  method  quickly  and  accurately. 

Lesson  77 

Develop  addition  and  subtraction  of  fractions  in 
the  order  indicated  in  Lessons  77,  78,  79.  Much 
oral  work  will  be  needed.  Have  the  pupils  illus- 
trate their  work  by  placing  dots  and  marking  them 
off  as  in  questions  8,  15,  19.  In  some  cases  verify 
by  actual  measurement.  Let  the  pupils  memorize 
the  simpler  sums  and  differences.  Let  tlie  work 
gradually  develop  into  the  more  generalized  form 
indicated  by  Lesson  78,  questions  9,  10, 11.  Finally, 
have  the  children  perform  the  simpler  operations 
mentally.  Throughout  the  oral  work  })receding 
these  lessons  give  and  let  the  pupils  give  many  illus- 
trative practical  examples. 

Lesson  80 

Many  interesting  and  practical  questions  may  be 
asked    in    connection   with    this    lesson.     Ued  rasp- 
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berries  are  sold  in  pint  boxes  l)ccause  tliey  would 
crush  if  put  u[)  in  rjuart  boxes.  Black  j-aspberries, 
gooseberries,  etc.,  beini;'  iirnier,  are  sold  in  (jiiart 
boxes.  Why  are  strawberries  early  in  the  season 
freiiuently  sold  in  })int  boxes?  Which  is  tlie  fairer 
way  to  buy  and  sell  et^^-s,  by  the  pound  or  by  tlie 
dozen  ?  Why  ?  Illustrate  questions  13  and  14  by 
actual  measurement.  The  princi[)les  indicated  in 
question  22  are  impoilant  and  of  frequent  appli- 
cation. 

Lesson  81 

Precede  this  lesson  in  sections  by  exercises  witli 
the  class,  making"  questions  similar  to  those  in  the 
lesson,  easier  at  tirst  but  o-radualiy  becoming  more 
dillicult.      (Questions  5  and  (5  illustrate  this  method. 

The  following  examples  relate  to  question  1 : 

What  quantity  is  measured  by : 

1.  The  number  4  and  the  unit  1  pt.?  (2  qt.) 

2.  The  nund)er  4  and  the  unit  1  qt.  1  pt.?   (6  qt.) 

3.  The  number  4  and  the  unit  2  (jt.  1  pt.?  (10  qt.) 

4.  The  number  G  and  the  unit  2  qt.  1  pt.?  (15  (jt.) 

5.  The  nundjcr  (S  ajid  the  unit  2  qt.?  (4  gal.) 

G.  The  number  S  and  the  unit  2  gal.  1  qt.? 
(18  gal.) 

7.  The  number  G  and  the  unit  1  gal,  2  qt.? 
(U  gal.) 

8.  Find  the  nvunber  of  gallons  of  milk  in  G  cans, 
each  of  which  contains  2  gal.  2  (jt. 
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Lesson  86 

111  question  8  tlie  word  '•'•  aacnratclij"'  is  einpliiisized, 
b^'cause  while  it  is  iniportiiut  that  [)ii[)ils  slioiihl  work 
rapidly,  it  is  essential  that  their  work  should  be  aeeu- 
rate.  The  question  to  the  class  should  be  not,  "  How 
many  questions  did  you  work  eorrectly  ?"  but  "•  How 
many  of  you  worked  correctly  every  queatlon  that  you 
did?" 

Lesson  87 

If  pupils  are  to  master  long  division  so  that  they 
will  not  lose  time  in  guessing  in  a  Jiaphazanl  way  at 
the  successive  (piotients,  they  must  become  expert  in 
the  use  of  the  trial  divisor  and  the  trial  dividend. 

Lesson  88 

In  questions  11  and  12  emphasize  the  place  value 
01  the  numbers.  ^  29  divided  by  4  gives  ^  7  as  quo- 
tient and  -t  1  as  remainder,  ^i?  1  (]  dimes  equals 
16  (limes.  10  dimes  divided  b}'  4  equals  4  dimes. 
4^  divided  by  4  equals  1^.  The  quotient  is  *i'7.41. 
Siinihyiy  with  the  long  division. 

Lessons  91-94 

These  lessons  indicate  the  method  of  teaclnng 
decimals.  First  make  use  of  the  pu})irs  knowledge 
of  the  notation  and  numeration  of  dollars  and  cents. 


SUGGEsrioxs 


Ixxxiii 


lulgc  of  it  IS  u.soful  m  Uself,  and  since  it  n.ake«  the 
deve  opn.ent  of  deein.ls  ol,joctive.     Pass  o„     . 
t  -  to  quanft.es  expressed  in  tenns  of  other  u 
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Lesson  95 

'eivcentacve  is  simply  a  special   case  of   fr 
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Lesson  100 

Section  XIII.  contains  questions  in  review.     TJun- 
vdl  be  found  to  be  especially  helpful  in  preparing 
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SECTION   I 

Lesson  1 

1.  Count  thi)  number  of  girls  in  your  room.     How 
many?    How  many  boys  ?    How  many  boys  and  girls  ? 

2.  Count  the  number  of  windows  in  the  room.    Of 
window  panes.     Of  windows  in  the  school  building. 

3.  Count  the  number  of  desks  in  your  room.     The 
number  that  are  not  occupied. 

4.  Count  the   number  of   boards   in    the  floor  of 
your  room  from  one  side  to  another. 

5.  Count  the  number  of  letters  in  this  example. 

6.  Count  the  number  of  pieces  of  crayon  in  a  box 
of  crayon. 

7.  Count   the   number  of   inches   in   a   foot.     Of 
inches  in  a  yard.     Of  feet  in  a  yard. 

8.  Measure  with  a  yardstick  and  count  the  num- 
ber of  yards  in  the  widtii  of  the  room.     In  tlie  length. 
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9.  Count  the  number  of  sU  ps  you  take  in  going 
from  one  side  of  the  room  to  the  other.  From  the 
front  to  tlie  back  of  the  room. 

10.  Measure  with  a  foot  rule  and  count  the  num. 
ber  of  feet  in  the  width  of  the  room.     In  the  leno^th. 

11.  How  many  yards  long  is  the  blackboard  ?  How 
many  feet?     How  many  feet  high? 

12.  How  many  inches  long  is  this  book?  How 
many  wide?     How  many  pages  does  it  contain? 

13.  How  tall  are  you  ?  How  old  ?  How  many 
pounds  do  you  weigh? 

14.  How  many  days  of  this  week  are  gone?  How 
many  days  of  this  month?  Weeks  of  this  month? 
How  many  months  of  this  year? 

15.  Fill  a  quart  measure  with  a  pint  measure. 
How  many  times  do  you  empty  the  pint  measure? 
How  many  pints  in  a  quart? 

16.  Fill  a  gallon  measure  with  a  quart  measure. 
How  many  quarts  in  a  gallon? 

17.  Fill  a  gallon  measure  with  a  pint  measure. 
How  many  pints  in  a  gallon  ? 

18.  How  many  pennies  in  a  nickel?  In  a  dime? 
In  a  25-cent  piece  ? 

19.  Count  on  a  clock  face  tlie  number  of  minutes 
in  a  quarter  of  an  lionr.  In  half  an  hour.  In  thi'ce- 
quarters  of  an  liour.     In  one  hour. 
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LESSON  2 


jure. 


lime? 


luites 
Ihree- 


20.  Ask  your  teacher  to  make  raps  with  a  stick, 
strokes  with  a  Ijell,  or  to  pronounce  the  names  of 
letters.     Count  the  number  each  time. 

21.  How  can  you  get  the  expression  5  yd.  by 
measuring?  What  number  will  you  obtain  if  you 
measure  the  same  distance  with  a  foot  rule? 

22.  How  can  you  get  the  expression  3  qt.  by  meas- 
uring? What  number  will  you  get  if  you  measure 
the  same  quantity  with  a  pint  ? 

'   Lesson  2 

1.  Count  the  pupils  in  the  first  two  rows  by  2's. 
How  many  2's?  Count  all  the  pupils  in  tlie  room 
by  2's.     How  many  2's? 

2.  Count  the  number  of  pairs  of  hands  in  the 
room.     How  many  pairs? 

3.  Count  the  pupils  in  groups  of  3.  How  many 
groups?     In  groups  of  4.     How  many  groups ? 

4.  Count  tiie  number  of  fingers  and  thumbs  in 
the  room  by  lO's.  How  many  lO's  ?  Count  by  5's. 
How  many  5's? 

5.  Count  the  number  of  pieces  of  crayon  in  a  box 
of  crayon  by  12's.     How  many  dozen  in  the  box? 

6.  Count  the  number  of  5-minute  spaces  in  one 
hour.     Of  10-minute  spaces.     Of  15-minute  spaces. 

7.  In  counting,  what  numbers  do  3^ou  count  before 
the  number  4  ?  IJefore  G  ?  J^efore  10  ?  Before  15  ? 
Before  25? 
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8.  Ask  your  teaclier  to  iritakc  taps  with  a  stick, 
strokes  with  a  bell,  or  to  pronounce  the  names  of  the 
letters  in  groups  of  2  or  3.  Count  the  number  of 
groups. 

9.  Count  12  pupils  by  2\s.  How  many  2's? 
(vount  by  G's.  How  many  G's?  By  3's.  How  many? 
By  4's.     How  many  ? 

10.  Count  18  pupils  by  3\s.  By  G's.  By  2's.  P»y 
9's.     How  many  in  each  case  ? 

•  •    •    • 

•  •    •    • 

11.  Count  by  2's.  How  many  2's  in  8?  How 
many  2^  in  8^?  How  many  4's  in  8?  How  many 
4  An  8^? 

12.  With  8^  how  many  lemons  can  you  buy  at  2^ 
each  ?     How  many  oranges  at  4  ^  each  ? 

13.  A  man  gave  2^  to  each  of  4  children.  How 
much  did  he  give  away  ?  How  many  pounds  in  4 
2-lb.  cans  of  corn  ? 

14.  How  many  2's  in  8?  Wliat  is  one-fourth  of 
8?  What  is  |  of  8  apples?  H  I  have  8  apples  .and 
give  I  of  them  away,  how  many  do  I  give  awaj^? 
How  many  are  left? 

15.  How  many  4's  in  8?  What  is  one-half  of  8? 
There  are  8  trees  on  one  side  of  the  yard  and  |  as 
many  on  the  opposite  side.  How  many  are  on  the 
opposite  side  ? 
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16.  Draw  a  lino  2-iii.  loiio*.  Draw  another  lint;  2 
2-in.  long.  4  2-in.  long.  0  2-in.  long.  How  many 
inches  long  is  mivAi  line? 

Lesson  3 

1.  Place  ten  dots.  How  many  2's  in  10?  How 
many  5's  in  10?  What  are  5  2's  equal  to?  What 
are  2  5's  ecpial  to  ? 

2.  How  many  marbles  can  I  get  for  5^  at  the  rate 
of  2  for  a  cent  ? 

3.  How  many  lead  pencils  at  2^  each  can  you 
buy  for  a  dime?  How  many  tablets  at  a  nickel 
apiece  can  you  buy  for  a  dime  ? 

4.  A  boy  picked  10  pt.  of  raspberries.  How 
many  quarts  did  he  pick  ? 

5.  A  coat  costs  $10.  How  many  (12  bills  will  pay 
for  it?     How  many  $5  bills? 

6.  How  many  2's  in  10?  AVhat  is  one-fiftli  of 
10?  James  paid  10^  for  a  ball  and  J  as  much  for  an 
ap[)le.  What  did  the  apple  cost  him  ?  What  did 
both  cost? 

7.  A  boy  earns  half  a  dollar  a  day.  How  mucli 
will  he  earn  in  10  da.  ? 

8.  If  it  takes  2  boys  5  hours  to  do  a  piece  of  work, 
how  long  would  it  take  one  boy  to  do  it  ?     Five  boys  ? 

9.  Place  twelve  dots.  Let  each  dot  represent  1  ^. 
How  many  2^  in  12^?  How  many  6^  in  12^?  At 
•f  2  a  bbl.  for  apples,  how  many  bbl.  for  112? 


\:l 


G 


AHITIIMKTIO 


10.  Ii(;t  ojicli  (lot  ri'[»ri'S('iit  1  pt.  Wluit  unit  of 
iiKMisun;  do  2  dots  n^prt'st'iit  .^ 

How  lujiiiy  (luarls  in  12  pt.?  How  many  [)iiilH  in 
6  qt.  ?  Out  of  a  pail  coiitaiiiiiio-  12  pt.  of  watur 
2  qt.  arc  taken.     How  many  (piaits  are  left? 

11.  How  many  qt.  in  2  pt.  ?  4  pt.  ?  0  pt.  ?  8  i)t.  ? 
10  pt.  ?  How  many  pt.  in  1  qt.  ?  2  (|t.  ?  3  qt.  ? 
4qt.?     5qt.? 

12.  How  much  will  a  man  earn  in  2  wk.  at  $  1  a 
day?  If  he  is  paid  in  two-dollar  bills,  how  many  bills 
does  he  get  ? 

13.  How  many  pounds  of  butter  are  there  in  0  2-lb. 
rolls  ?     In  2  5-lb.  pails  ? 

14.  How  many  2's  in  12?  What  is  one-sixth  of 
12?  How  many  inches  in  J  of  a  foot  rule?  If  I 
have  f  12  in  my  purse  and  spend  ^  of  it,  how  much 
do  I  spend?     How  much  have  I  left? 

15.  How  many  6's  in  12  ?  What  is  one-half  of  12  ? 
What  will  half-a-dozen  eggs  cost  at  2  ^  each  ? 

16.  Count  12  dots  by  4's.  How  many  4's  in  12? 
What  is  one-third  of  12?     What  is  one-fourth  of  12? 

If  I  pay  $12  for  3  bbl.  of  flour,  what  is  the  cost 
per  barrel ? 

17.  Make  simple  practical  questions  illustrating 
Jof  8^  =  4^,  and  |- of  10  =  5. 
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1.  Count  these  dots  by  3's.  How  many  3's  in  15? 
How  many  5's  in  15? 

2.  If  each  dot  represents  1  ft.,  what  unit  do  3 
dots  represent  ? 

How  many  yards  in  15  ft.? 

3.  Draw  lines  dividinir  these  15  dots  into  5  e(pial 
parts.     VViiat  is  I  of  15?     VVliat  is  J^  of  15? 

Paid  15  dimes  for  5  yd.  of  cloth,  what  was  the 
price  per  yard  ? 

4.  An  overcoat  was  paid  for  with  3  five-dollar 
bills.     How  many  dollars  did  it  cost? 

5.  Count  the  number  of  2-in.  lengths  in  a  yard. 
How  many?  How  many  3-in.  in  30  in. ?  How  many 
12-in.  in  30  in.?  How  many  4-in.  in  36  in.?  How 
many  9-in.  ?     How  many  6-in.  ? 

6.  What  is  the  cost  of  3  pt.  of  molasses,  at  12^ 
a  pt.? 

In  36  eggs  how  many  dozen  ? 

7.  If  I  work  9  hr.  a  day,  how  many  hours  shall  I 
work  in  4  da.  ? 

If  1  lb.  of  raisins  cost  9^,  how  many  pounds  can 
you  buy  for  30^? 
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8.  Muiisure   two   i)()ints   !">  in.  apjirt.      Measure 
tliis  (listJincc  willi  3-iii.  and  o-in.  units.     How  many? 

Measure  two  points  18  in,  apart  with  2-in.,  l)-in., 
3-in=,  G-in.  units.     How  many? 

9.  Make  simple,  praetical  questions  like  questions 
0  and  7. 

10.  Cut  out  of  cardboard  a  unit  3  in.  long;  use 
tliis  unit  to  measure  a  line  9  in.  long.  How  many 
3  in.  in  9  in.? 

How  many  3^  in  9j^?  3  dimes  in  9  dimes?  3  lb. 
in  9  lb.?  At  3^  a  yard,  how  many  yards  of  tape  can 
you  buy  for  9^? 

11.  Use  the  3-in.  unit  to  measure  lines  rospectively 
12  in.,  18  in.,  24  in.,  30  in.,  30  in.  long.  How  many 
3-in.  units  in  each  case?  How  many  3  oranges  in  12 
oranges?  In  18  oranges?  How  many  cents  in  8 
3-ct.?     Inl0  3-ct.? 

12.  A  boy  divided  12  oranges  among  his  play- 
mates, giving  3  oranges  to  each.  How  many  play- 
mates were  there? 

13.  What  will  0  lemons  cost,  at  3^  apiece?  At 
3^  each,  how  many  lemons  can  you  buy  for  24^? 

14.  Cut  out  of  cardboard  a  unit  4  in.  long;  use  it 
to  measure  a  line  8  in.  long.  How  many  4-in.  in  8 
in.?  How  many  4-ct.  in  8  ct. ?  How  many  cents  in 
2  4-ct.  ?     In  4  2-ct.  ? 

15.  What  will  2  hats  cost  at  ^4  each  ?  How  many 
apples  at  2^  each  can  you  buy  for  8^? 
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16.  Use  tliu  4-in.  unit  to  niuasine  linos,  respectively, 
1()  in.,  24  in.,  32  in.  lonir.  How  numy  4-in.  units  in 
each  case?  How  many  4f^  in  24^?  How  many 
cents  in  4  4j^?     How  many  miles  in  6  4-mi.'/ 

17.  How  many  pounds  of  soaj),  at  4^  a  pound,  can 
you  buy  for  24^?  How  far  will  a  man  walk  in  G  lir., 
at  the  rate  of  4  mi.  an  hour? 

18.  Use  the  5-in.  unit  to  measure  lines,  respec- 
tively, 15  in.,  20  in.,  -50  in.,  35  in.  long.  Use  the  t)-in. 
unit  to  measure  lines,  respectively,  12  in.,  24  in.,  3G 
in.     Into  how  many  parts  has  each  bceii  divided? 

15  in.  -h  5  in.  =  ?  24  in.  -h  G  in.  =  ?  25  in.  -^-  5  in.  =  ? 

19.  Divide  a  line  12  in.  long  into  2  e(]ual  parts. 
How  long  is  each  part?  Into  3  ecpial  parts.  Into  4. 
Into  (5.  How  long  is  each  part  in  ea(;h  case?  What 
is.]  of  12  in.?    ;^  of  12  in.?    J  of  12  in.?    >  of  12  in.? 

20.  What  is  the  meaning  of  IS  in. -^  3  in.  =  G? 
Of  I  of  18  in.  =6  in.?     Of  18  in. -f- 3  =  G  in.? 

21.  Can  you  cvactly  measure  a  line  23  in.  long 
with  a  2-in.  unit?  3-in.  unit?  4-in.  unit?  5-in. 
unit?     G-in.  unit? 

What  remainder  in  each  case? 

Lesson  5 


1    With  a  piece  of  paper  cover  all  of  these  dots 
but  one.     How  many  do  you  see?     How  many  are 
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covuiL'd  /  Wlijil  must  be  done  with  1  to  get  4? 
With  l^  to  get  4^?  Witli  1  dime  to  make  4  dimes? 
With  ii  line  'Jl  in.  h)ng  to  get  a  line  4  2-)n.  long? 
With  1  5-(l()ll;u'  lull  to  get  4  5-dolhii-  hills? 

2.  Cover  all  the  dots  but  2.  How  many  do  you 
see?  How  many  are  covered?  What  must  be  done 
with  2  to  get  4? 

I  have  2  doz.  eggs.  How  many  must  I  buy  to 
have  4  doz.  ? 

3.  I  have  4  dimes,  and  pay  10^  for  a  yard  of  cot- 
ton.    How  many  dimes  hsive  I  left? 

A  gallon  measure  contains  3  (jt.  of  water.  How 
much  must  1  pour  in  to  till  it? 


4.  (yover  all  these  dots  but  1;  all  but  2;  all  but 
H;  all  but  4.  In  each  case  how  many  do  you  see? 
How  many  are  covered  ? 

5.  I  want  to  give  an  a[)ple  to  each  of  5  boys.  If  I 
have  3  apples,  how  many  more  must  I  get? 

6.  I  buy  a  2-ct.  postage  stamp.  What  change  do 
I  get  back  from  a  nickel? 

Hought  2  yd.  of  cloth,  at  $  2  a  yard.  What  change 
do  I  get  out  of  a  o-dollar  bill? 

7.  Draw  a  line  one  part  of  which  is  3  2-in.  long 
and  the  other  2  2-in.  long.  How  many  2  in.  in  the 
length?     How  many  inches? 
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8.  I  piiid  -tl  for  ii  pair  of  trl,,vc's  and  2  two-dollar 
bills  for  a  pair  of  slioes.     What  did  both  cost? 

9.  Mary  was  at  school  on  Thursday,  l)ut  was  kc[>t 
at  lioine  tlie  rest  of  the  week  on  account  of  illness. 
How  many  days  was  she  absent? 

•  •     • 

•  •     • 

10.  Cover  all  the  dots  but  5  ;  all  but  4  ;  all  but  3  ; 
all  but  2;  all  but  1.  In  each  case  how  many  do  you 
see?  How  many  are  covered?  Practise  this  until 
you  can  do  it  correctly  and  quickly. 

U.  I  spent  -^0  for  a  hat  and  a  pair  of  shoes.  If 
the  hat  cost  ^'2,  what  did  the  shoes  cost?  Tliree 
rolls  of  butter  weighed  6  lbs.  What  was  the  average 
weight  per  roll  ? 

12.  A  grocer  has  6  50-lb.  sacks  of  flour  and  sells  3 
of  them.     How  many  sacks  has  he  left? 

^  13.  How  many  3-lb.  packages  of  wafers  weigh 
0  lb.?  G  lO-dollar  bills  are  changed  for  20-dollar 
bills;  how  many  20's  are  received? 

•  •    •     • 

•  •    • 

14.  How  many  dots  all  together?  Cover  all  but 
0 ;  all  but  5 ;  all  but  4 ;  all  but  3 ;  all  but  2 ;  all 
but  1.  In  each  case  how  many  do  you  see  ?  How 
many  are  covered?  Practise  this  until  you  can  do  it 
({uickly  aud  accunitely. 
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15.  A  1m >y  1j;is  7  uii.  to  go.  If  he  rides  5  mi.,  how 
till*  does  he  walk? 

16.  The  sum  of  wliat  two  iiumhers  equals  7? 

17.  Henry  had  7  marbles  and  lost  4  of  them ;  how 
many  had  he  left? 

18.  A  boy  has  7  dimes  and  buys  3  eoUars  at  10^ 
each.     How  many  dimes  has  he  left? 

19.  On  Wednesday  morning  how  many  days  of 
the  week  are  gone  ?     1  low  many  are  still  left. 

20.  How  many  nickels  will  i)ay  for  5  2-ccnt 
postage  stamps?  How  many  dimes  will  p.ay  for 
10  apples  at  1  ^  each?     How  many  25-ct.  pieces  will 

[ly  for  25  lemons  at  3^  each? 


n; 


21.  I  have  7  25-ct.  pieces  and  buy  25  one  cent 
stamps.  How  many  liandkerchiefs  can  I  buy  witli 
the  remainder  at  25^  each? 

22.  I  have  7  nickels  and  buy  5  apples  at  2^  each. 
How  many  nickels  have  I  left  ? 

23.  Seven  lO-doUar  bills  are  changed  for  5-dollar 
bills,  how  many  5's  are  received? 

Lesson  6 


•    •    •    • 

1.  How  many  dots  all  together?  Cover  all  but 
7 ;  all  but  1 ;  all  but  6 ;  all  but  2 ;  all  but  5 ;  all 
but  3 ;  all  but  4.  In  each  case  how  many  do  you 
see?     How  many  are  covered? 
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2.  A  jTioeer  lias  8  0-11).  boxes  of  starch,  and  sells 
3  of  them.     How  many  has  he  left? 

3.  How  many  pairs  of  two  in  eijjht? 

4.  If  I  carry  home  a  parcel  containing  a  3-lb.  can 
of  tomatoes  and  5  lb.  of  sugar,  what  is  the  weight 
of  my  parcel  ? 

5.  At  2  dimes  a  dozen,  how  many  eggs  for  8 
dimes?  How  many  hours  will  it  take  a  man  walk- 
ing 4  miles  an  hour,  to  go  8  miles? 

•  •        •        • 

•  •        •        • 

6.  What  must  be  done  with  8  dots  to  make  0 
dots?     This  did  what  with  4  of  the  8  dots? 

7.  Cover  all  these  dots  but  0 ;  all  but  8 ;  all 
but  7 ;  all  but  0 ;  all  but  5 ;  all  but  4 ;  all  but  3 ; 
all  but  2  ;  all  but  1.  In  each  case  how  many  do 
you  see?     How  many  are  covered? 

8.  A  child  is  4  yr.  of  age.  In  how  many  years 
will  it  be  9? 

9.  6  is  one  more  than  what  number?  One  less 
than  what  number?  7  is  one  more  than  what  num- 
ber? One  less  than  what  number?  8  and  9  are 
each  one  more  than  what  number?  One  less  than 
what  number  ? 

10.   9  boys  were  skating  and  3  went  home  at  5 
o'clock.     How  many  remained? 
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11.  How  many  3  in.  in  0  in.?  3  ft.  in  0  ft.?  3 
(limes  in  9  dimes?     3  5-dollais  in  9  5-dollars?     3  tens 

in  9  tens? 

•  •        •        • 

•  •        •        • 

12.  If  each  dot  ie[)resents  1^,  what  unit  of  money 
do  all  represent?     How  many  nickels? 

13.  ('over  all  these  dots  but  9 ;  all  but  1  ;  all 
but  S;  all  but  2;  all  but  7;  all  but  3;  all  but  0;  all 
but  4;  all  but  5.  In  each  case  how  many  do  you 
see?     How  many  are  covered? 

14.  How  many  5\s  do  you  see  in  10?  How  many 
2's?  How  many  oranj^cs  at  f)^  apieije  can  you  buy 
for  one  dime?     How  many  eggs  at  2^  each? 

15.  If  I  pay  7^  for  a  cake  of  sapolio,  what  change 
do  I  get  back  from  a  dime  ? 

16.  What  is  the  cost  of  2  cakes  of  soap  at  4^ 
apiece  and  a  yeast  cake  at  2^? 

17.  What  is  the  weight  of  2  3-lb.  cans  of  corn  and 
3  1-lb.  cans  of  peas  ? 

18.  A  line  10  in.  long  is  divided  into  5  equal  parts. 
How  long  is  each  part?     Draw  the  line. 

19.  With  ten  dimes  how  much  butter  can  be  bought 
at  two  dimes  a  pound?  Bought  Hour  at  $5  a  barrel 
and  paid  for  it  with  a  ten-dollar  bill.  How  many 
bariels  ? 

20.  Howmany$2in|10?  2  ft.  in  10  ft.?  Smiles 
in  10  miles?     5  ten-dollar  bills  in  10  ten-dollar  bills? 
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21.  If  I  l)nuf]fht  two  U'jid  pencils  at  4^  oiuOi  and  an 
orasLT  for  'J^,  wliat  did  all  cost? 

22.  How  many  f-cent  i)ieccs  make  50^? 

I  gave  James  one  dime  and  Kol)eit  .]  as  much. 
What  did  I  give  Kol)ert?     What  did  1  give  botli? 

23.  I  divided  10  quaiter-doUars  equally  among  5 
children.    What  did  each  receive  ?    I  low  many  cents  ? 

24.  How  many  strips  of  wall  i)ai)er,  each  2  ft.  wick', 
will  be  needed  for  the  side  of  a  room  10  ft.  in  width? 

25.  I  liave  a  dime  and  buy  a  tablet  for  4^.  How 
many  yards  of  ribbon  at  3^  a  yd.  can  I  buy  with  tin; 
cliange? 

Lesson  7 

1.  How  many  cents   in   2  dimes?     4  dimes?     f) 
dimes  ?     8  dimes? 

What  will  0  yd.  of  ribbon  cost  at  one  dime  a  yard? 

2.  How  many  cents  in  3  dimes  2^?    0  dimes  4^? 
7  dimes  1  nickel? 

I  gave  ()  dimes  and  3^  for  a  book.  How  many 
cents  did  it  cost? 

3.  I  paid  3  ten-dollar  bills  and  a  five-dollar  bill 
for  a  cow.     How  man}'^  dollars  did  tlie  cow  cost  me? 

4.  How  many  dimes  in  40  ^  ?     ()0 ^  ?     90 / ?     How- 
many  dimes  and  cents  in  24  ^?     f)!)^?     89^? 

I  paid  in  dimes  and  cents  23^  for  a  comb.  How 
many  of  each  did  I  pay,  there  being  5  coins  in  all? 
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5.  I  paid  in  (limes  and  iii(;ki3ls  Tfjf'  for  a  pair  of 
plovos.  I  low  many  of  each  did  I  pa}',  there  beinjjf  S 
coins  in  all?  I  low  many  of  each,  there  heing  J)  coins 
in  all  ? 

6.  What  unit  of  money  is  equal  in  value  to  2  dimes 
and  a  nickel?     5  dimes?     10  dimes?     20  dimes? 

7.  I  Jiave  2  dimes.  How  many  dimes  must  I  put 
with  tliese  to  he  ahle  to  exchange  them  for  half-a- 
doUar  ? 

30  mi.  -f  6  mi.  =  ?  mi.     20  mi.  +  8  mi.  =  ?  mi. 

8.  A  man  drove  ten  miles  an  hour  for  4  hr.  and 
then  walked  2  mi.     How  far  did  he  go? 

9.  A  lady  hought  a  rug  for  4  ten-dollar  hills,  a 
desk  for  2  ten-dollar  hills,  and  a  chair  for  -tH.  What 
did  all  cost  her? 

10.  A  grocer  had  9  10-lh.  sacks  of  flour  and  sold 
6  of  them.  Mow  many  had  he  left,  and  how  many 
pounds  did  they  weigh  ? 

11.  The  minute  hand  of  a  clock  moves  through  5 
10-min.  spaces  and  3  10-min.  spaces  in  how  many 
minutes  ? 

12.  The  thermometer  registers  4  ton  degrees. 
Through  how  many  ten  degrees  must  the  temperature 
rise  to  register  7  ten  degrees?  How  many  degrees 
will  it  then  register? 

13.  A  hoy  has  f  1  and  spends  4  dimes.  How  much 
has  he  left? 


1   \ 
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14.  From  85  11).  of  llonr  how  many  lO-lh.  sacks  can 
he  pul  Up,  and  how  many  ponnds  will  ho  left  over? 

15.  04  Li^al.  are  ecpial  to  0  ten-gallons  and  4  gal. 
Read  the  following  in  the  same  way  :  32  yr.  ;  27  da. ; 
43  min. ;  58  mi. ;  (U  Ih. :  25  ([t. 

16.  Write  in  lignres  and  use  contractions:  Twenty- 
live  cents  ;  ninety-four  dollars  :  sixty -six  gallons  ; 
eighty  ([uarts;  sixteen  years;  thirty-one  days. 

17.  Writ((  in  lignres  :  Fonrteen  ;  lifty-flvt^ :  forty: 
ninety-one  :  twenty-eight. 

18.  What  inimher  is  ecpial  to 

2-flO?         S  +  IO'.^  4  +  10?  5  +  10? 

8  +  10?        1)+10?         20+    2?        30 -^    4? 
5  +  40?        ()  +  ()0'.^  7  +  80?  9+90? 

19.  Harriet  is  3  yr.  old  and  her  sister  Caryl  10. 
What  is  the  sum  of  their  ages  ? 

20.  How  many  cents  in  a  nickel  and  a  dime  ? 

21.  A  man  bought  4  lb.  of  lump  sugar  and  20  lb. 

of  granulated.     How  many  pounds  of  sugar  did  he 

buy  ? 

Lesson  8 

i.    What  is  the  cost  of  3  yd.  of  lace  at  2  dimes  a 
yard?     How  many  cents? 

2.  How  many  dimes  in  20^? 

How  many  yards  of  ribbon  at  20^  a  yd.  can  you 
buy  for  8  dimes  ? 

3.  What  is  the  cost  of  2  gal.  of  syrup  at  5  dimes 
a  gallon  ?     How  many  dollars  ? 

c 


m 
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4.  If  J5  2-11).  cans  of  fruit  cost  9  diincs,  Ijow  inuiiy 
(limes  will  oiio  can  cost?     How  many  cents? 

5.  What  will  10  11).  of  canary  seed  cost  at  J  ilinie 
per  pound? 

6.  A  lady  hon^rlit  4  yd.  of  ribbon  at  2  ditnes  a 
yard,  and  two  bunches  of  ta^ie  for  (5^.  I  low  many 
cents  did  both  cost? 

7.  I  ])aid  2")^  for  a  handkerchief  and  a  spool  of 
thread.  If  the  handkerchief  cost  2  dimes,  what  did 
tljc  thread  cost? 

8.  A  lady  spent  5  ten-dollar  bills  for  a  sofa,  a  five- 
dfdlar  bill  for  a  chair,  2  U  i-dollar  bills  for  a  table. 
How  much  did  she  s[)end  in  all? 

9.  I  bought  a  horse  for  'i<200  and  <i  cows  at  't^O 
each.     What  did  all  cost? 

10.  A  farmer  sold  horses  for  if?  000,  cows  for  f  80, 
and  a  sheep  for  $(j.  How  much  did  he  receive  for 
all? 

11.  045  fral.  are  equal  to  0  one  hundred-pil.,  4  ten- 
gal.,  and  »5  gal.  Read  the  following  in  the  same  way  : 
482  yr. ;  227  da. ;  543  min. ;  258  mi. ;  104  lb. ;  325  qt. 

12.  Write  in  figures  and  use  contractions :  Thi'ce 
hundred  twenty-four  dollars  ;  one  hundred  thirty-four 
miles;  six  hundred  forty  acres;  five  hundred  four 
years;  nine  hundred  ninety-nine  years;  seven  hun- 
dred three  })ounds ;  one  thousand  dollars ;  two 
thousand  dollars ;  three  thousand  dollars. 
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13.  WriU;  ill  lij^'un^s :  Six  liuiidred  forty-niiu^  ; 
two  iimidrcd  lifty ;  eij^lit  hundred  fifty;  three  hun- 
dred   thirteen  ;    seven    hundred   lifty ;   six   hundred 

live. 

14.100+02  =  ?       200  4-45  =  ?       300  +  17  =  ? 
200  4-  50  +  4  =  ?  ♦;  -f-  40  +  100  =  ? 

JiOO  -f  40  -f  5  =  ?  2  +  10  -f  200  =  ? 

15.  A  man  weighs  200  U).  and  Ins  son  04  Ih.  What 
is  ihc  sum  of  lIuMi'  W(Mj^hts? 

16.  If  I  paid  ii^'J  for  a  hat,  !r<20  for  a  suit  of  (dothes, 
and  •":<  loo  for  two  rugs,  what  did  all  eost? 

17.  I  paid  •it' 300  for  a  piano,  •i<40  for  a  sofa,  and  18 
for  a  ehair.     What  was  the  cost  of  .all? 

18.  How  many  cents  in  a  dime  ?  Dimes  in  a  dc^llar? 
IIow  many  sin[,de  units  in  a  ten-unit?  Ten-units  in 
a  luindred-unit? 

19.  A  farmer  sold  a  horse  for  one  hundred  dollars, 
a  cow  for  thirty  dollars,  and  a  sheep  for  six  doUara. 
What  did  he  get  for  all  ? 
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Lesson  9 

3  in. 

3  ill.                3  in. 

3  in. 

2  '^ 

12  ''               22  " 

32  '^ 

2.    What  is  the  sum  of  32  in.  and  3  in.  ? 

James  can  take  a  step  32  in.  h)ii^'  and  Jolin  3  in. 
farther.  How  far  can  John  step?  J^raw  a  line  on 
the  board  and  mark  off  tlie  two  steps. 


3.      3  min. 
2    " 


3  min. 
12 


a 


3  min. 
22    " 


3  min. 
32    " 


3 

min. 

3 

min. 

3 

min. 

3 

min. 

42 

wl 

52 

a 

62 

(( 

72 

C( 

4.    22  min.  4-  3  min.  =  ?  min.     42  min.  +  3  min.  = 
?  min. 

Agnes  takes  22  min.  to  learn  her  lesson,  and  Mary 
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5. 

3  ft. 
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8  in. 
32  " 


)hn  3  in. 
.  line  on 


3  min. 


32 


(( 


3  min. 
72    " 

5  min.  = 
id  Mary 

3  ft. 
52  " 


6.    3^ 

2^ 


3^ 
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7.    (ieorgc  paid  3^  for  ;mi  orange  and  12^  for  a 
pound  of  nuts.      What  did  both  cost  ? 


8.    2  in. 
3  " 


2  in. 


2  in. 


2  in. 

43  " 

9. 

2  min. 

3    " 

2  min. 

43    " 
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2  in. 
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72      82 


2        2        2        2 

53      03      73      80 


3        2        3        2        3        2        2 
12      13      22      23      32      33      42 

13.  Harry  paid  twenty-three  cents  for  a  book,  and 
two  cents  for  an  eraser.      Wliat  did  botli  cost  ? 

14.  Add  3  to  eacli  of  tlie  following  numl)ers,  and 
read  their  sums  :  2,  12,  22,  32,  42,  52,  62,  72,  82,  92. 
Memorize  these  results. 
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15.  Add  2  to  each  of  the  following  numbers,  and 
read  their  sums  :  3,  13,  23,  33,  43,  53,  03,  73,  83,  93. 
Memorize  these  results. 

16.  What  is  the  sum  of  3  1-cent  pieces  and  2 
1-cent  pieces?  Of  3  5-cent  i)ieces  and  2  5-cent 
pieces  ?  Of  3  10-cent  pieces  and  2  10-cent  pieces  ? 
Of  3  units  of  any  kind  and  2  units  of  the  same 
kind  ? 

17.  What  is  the  sum  of  2  half-dollars  and  3  half- 
dollars?    Of  2  quarter-dollars  and  3  (quarter-dollars? 

18.  Draw  two  lines,  end  to  end,  one  3  2-in.  long 
and  the  other  2  2-in.  long.  How  nuui}^  2-in.  in  the 
sum  of  their  lengths?  How  many  inches?  How 
many  2-in.  in  10-in.  ? 

19.  Measure  with  a  ruler  the  length  of  this  book. 
How  many  inches  long  is  it  ?  One  inch  is  called  the 
unit  of  measure. 

20.  How  many  cents  did  this  book  cost?  One 
cent  is  the  unit  that  measures  the  cost  of  this  book. 

21.  Measure  the  blackboard  with  the  pointer. 
How  many  pointers  long  is  it  ?  Measure  it  with  a 
twelve-inch  rule.     How  many  12-in.  in  its  length  ? 

22.  What  unit  of  measure  did  you  use  in  each 
case  above  ?  * 

23.  Harry,  how  would  you  proceed  to  measure  the 
height  of  Charlie?  What  units  of  measure  would 
you  use  ? 

24.  W  lat  use  do  we  make  of  these  different  units  ? 
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Lesson  10 

Add : 

1.      1  in. 

1  in.          1  in. 

1  in. 

1  in. 

4  " 

14  "          24  " 

33  " 

44  ** 

23 


2.      1  mill.       1  mill.       1  iiiiii.       1  miii.       1  miii. 
4    ^'         14    '^        22    '^        34    "        44    '^ 


1  mill. 

1  min. 

2  mill. 

1  mill. 

1  min. 

54    " 

GO    ^' 

72    " 

84    '' 

1)4    '' 

3. 

1ft. 

1ft. 

1  yd. 

1  yd. 

1  mi. 

4  " 

14  " 

14   " 

21    " 

24   " 

4.  Two  boys  run  a  race  ;  the  first  runs  24  yd.,  and 
the  second  conies  in  1  yd.  ahead.  How  many  yards 
does  the  second  boy  run  ? 

5.  1^  U  3^  II  $  1 

24^  41^  -t44  Vo\ 


6.  A  man  paid  <J)34  for  a  suit  of  clothes  and  $1  for 
a  necktie.  What  did  both  cost?  What  three  bills 
would  pay  for  both  ? 


7.     4  in. 
1  " 


4  in. 
11  " 


4  in. 
20  *' 


4  in. 
31  " 


2  in. 
41  " 


8.  I  took  11  mill,  to  walk  to  the  depot  and  then 
had  to  wait  4  min.  for  the  train.  How  many  min- 
uter before  train  time  did  I  leave  home  ? 
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.    4  mill. 

4  mill.       4  mill. 

4  mill. 

4  mill. 

1    - 

11    '^         21    - 

i]l     ^^ 

41    - 

10.  Add  1  to  ujicli  ol"  the  iollowiiii;'  iiumburs,  and 
read  their  sums :  4,  14,  24,  U,  44,  54,  04,  74,  84,  94. 
Memorize  these  results. 

11.  Add  4  to  each  of  the  following'  numbers,  and 
read  tlieir  sums:  1,  11,  21,  81,  41,  51,  01,  71,  81,  tJl. 
Memorize  these  results. 

12.  What  is  the  sum  of  4  lialf-hours  and  1  half- 
hour?  Of  1  5-lb.  pail  of  butter  and  4  5-lb.  pails  of 
butter?  Of  4  2-lb.  rolls  of  butter  and  1  2-lb.  roll  of 
butter?  Of  4  units  of  any  kind  and  1  unit  of  the 
same  kind? 


c 


A ' li 

13.  The  distance  from  A  to  B  is  25  miles;  the 
distance  from  B  to  C  is  4  miles.  How  far  is  it  from 
A  to  C  ?  What  unit  was  used  to  measure  the  dis- 
tance from  A  to  B  ?     From  A  to  C  ? 


14.  Read  these  dots  from  left  to  right,  and  also 
from  rif^ht  to  left.     'J'hus,  5  =  4  +  1,  or  1+4. 

15.  Make  5  dots  and  draw  lines  throucfh  them  in 
any  direction.     Head  your  results. 

16.  AVhat  two  numbers  give  5  when  added?     15? 
25?   35?   45? 


I    i 
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17.  A  boy  is  f)  ft.  hiL»h.  What  unit  is  used  to 
measure  his  height? 

18.  November  7  William  was  12  mo.  old,  how  old 
will  he  be  Feb.  7  of  the  next  year? 

19.  With  a  yardstick  measure  a  piece  of  string 
13  yd.  long.  Measure  it  again  with  a  foot  rule  and 
cf)unt  the  number  of  times  you  measure.  What 
miiiiber  did  you  get?     3  yd.  =  ?  ft. 

20.  Measure  a  i)iece  of  string  4  ft.  long  with  a 
unit  half-a-foot  long.  What  number  did  you  get? 
4  ft.  =  ?  half-feet. 

21.  Draw  two  lines,  end  to  end,  one  4  8-in.  long, 
and  the  other  1  3-in.  long.  How  many  3-in.  in  the 
sum  of  their  lengths?  How  many  inches?  How 
many  8-in.  in  12  in.  ? 

22.  Measure  the  length  of  a  table.  AVhat  unit  or 
units  did  you  use? 

23.  How  long  is  your  morning  recess?  What  is 
the  unit  that  measures  the  length  of  your  recess? 
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1.  2  in.  -f-  3  in.  =  ?  in. 
3  in.  -f  2  in.  =  ?  in. 

2.  4^  +  1^  =  5^ 

1^4-4^  =  5^ 

3.  3  4-  ?  =  5 

1  4-  ?  =  5 


2  in.  4-  ?  in.  =  5  in. 

3  in.  -f-  ?  in.  =  5  in. 

4^  +  ?^  =  5^ 
l^-f-?^  =  5^ 

4  +  ?  =  -5 

2  +  ?  =  5 
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4.  James  had  2^,  and  liis  father  ^Mve  him  23^. 
How  many  cents  did  he  then  have  ? 

5.  Marry  had  12  marbles  and  found  3.  How 
many  did  lie  then  have? 

6.  A  man  travelled  24  mi.  by  train  and  walked 
1  mi.     How  far  did  he  ^o? 

7.  1  i)aid  >if^f)  for  a  hat  and  a  [)air  of  j,doves.  The 
hat  cost  'i>4.     VVhiit  did  the  gloves  cost? 

8.  I  bou<^ht  a  book  for  22^  and  a  pencil  for  3^. 
What  did  1  pay  for  both? 

9.  I  gave  a  quarter  of  a  dollar  for  a  yard  of 
ribbon  and  received  2^  in  change.  What  did  the 
ribbon  cost  me? 

10.  12  -h  ?  =  15  22  +  ?  =  25  ?  +  3  =  25 
32  +  ?  =  35           ?  +  3  =  45  ?  +  3  =  15 

11.  I  ])aid  't25  for  a  suit  of  clothes  and  a  pair  of 
shoes.  I  paid  ^  22  for  the  suit.  What  did  the 
shoes  cost? 

12.  Take  two  points  2  yd.,  3  yd.,  and  again  4  yd. 
apart.  Measure  each  of  these  distances  with  a  foot 
rule.  What  numbers  do  you  get?  1  yd.  =  ?  ft. 
2yd.=:?ft.     3yd.  =  ?ft.     4yd.=?ft.     5  yd.  =  ?  ft. 

13.  Measure  two  points  1  yd.  2  ft.  apart,  2  yd.  1  ft. 
a[)art,  and  again  3  yd.  2  ft.  Measure  each  of  these 
distances  Jigain  with  a  foot  rule.  What  numbei-s 
do  you  get?  1  yd.  2  ft.  =  ?  ft.  2  yd.  1  ft.  =  ?  ft. 
3  yd.  2  ft.  =  ?  ft.     4  yd.  1  ft.  =  ?  ft. 


LESSON   11 


27 


liim  23jzf. 
3.     How 
d  walked 
^es.     The 
cil  for  3j^. 

a  yard  of 
it  did  the 

?  +  3  =  25 
?  +  3  =  15 

1  a  pair  of 
t   did   the 

igain  4  yd. 
rith  a  foot 
iyd.  =  ?  ft. 
yd.  =  ?  ft. 

2  yd.  1  ft. 
Ih  of  tliese 
It   iiumbei-s 

ft.  =  ?  ft. 


14.  Measure  the  lengtli  of  tilings  in  the  room  as 
ilie  table  in  yards  and  feet,  and  again  in  feet. 

15.  Find  by  measuring  the  number  of  yards  and 
feet  in  8  ft.;  14  ft.;   I'l  ft.;  20  ft. 


16. 

iiiilU 


Wliat  units  dues  the  milkman  use  to  measure 


17.  Put  3  (jt.  of  water  into  a  pail.  Measure  this 
again  with  a  pint  measure,  and  eount  as  you  do  this. 
What  number  do  you  get?  Do  the  same  with  4  qt. 
of  water.  1  (jt.  =  ?  pt.  2  qt.  =  ?  pt.  3  qt.  =  ?  pt. 
4  (|t.  =  ?  pt.     5  qt.  =  ?  pt. 


18.  IIow  many  dots?  Count  by  twos.  How  many 
twos?  If  eaeh  dot  represents  1  pt.,  what  do  2  dots 
represent?  How  many  pints  are  represented?  How 
many  quarts? 

19.  Place  dots  to  represent  4  pt.  of  water  in  a  pail. 
IG  pt.,  8  pt.,  10  2)t.,   12  pt.     How   many  quarts  are 

Represented  each  time? 

20.  4  pt.  =  ?  qt.  6  pt.  =  ?  qt.  8  pt.  =  ?  qt. 
10  pt.  =  ?  qt.             12  pt.  =  ?  qt. 


measured  by  the  unit  2  in.  and  tlie 
nches  long  is  the  line?  Draw 
.,  what  number  would  measure 


unit  4  in.  ? 


1 


i^i 


?■;! 


li 


il 


!      i 


^i      I 


1' 


28 


Add 


AUITILMETIC 
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1. 

1  min. 

5    " 

1  mill. 
15    " 

5>< 

nil 

1  mill.         1  min. 
25    ^'          85    '^ 

1  min. 
45    " 

5^ 
51  f^ 

2. 

1^ 

4  ^            5  jz^            5  J^ 
21^          81^          40^ 

1 

3. 


15  mill.  +  '/mill.  =  10  min. 
1  mill.  +  Vmin.  =  1(J  min. 


I 


A  boy  takes  10  min.  to  walk  to  school.  If  ho  is 
1  min.  late,  how  many  minutes  before  school  time 
did  he  leave  home  ? 

4.  Harry  has  ol^,  and  his  brother  5^.  How  much 
have  they  together  ? 


5.       1 

1 

3 

1 

1 

5 

55 

05 

72 

86 

95 

41 

5 

5 

2 

6 

6 

5 

50 

01 

72 

81 

91 

11 

6.    Five   years   ago  a  young  man  was  twenty-one 
years  old.     What  is  his  age  at  present? 


•    /• 


7.    Read   these   dots  from    left  to  right  and  also 
from  right  to  left. 
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20 


1  mill. 
45    - 

5^ 
51^ 

.     If  ho  is 

jliool 

time 

How 

much 

1 

5 

5 

41 

5 

5 

1 

11 

Aveuty-one 


and  also 


8.  Koad  your  answer  to  (luestion  (>  again,  letting 
cacli  dot  represent  one  dime,  one  half-dollar,  one 
•J-lb.  [)ackage  of  oatmeal,  one  S-fjt.  can  of  i)eas. 

9.  What  is  the  meaning  of  5  -|-  1  =  ti  ?  Of 
4  +  2  =  <3?     Of  3  +  3  =  0? 

10.  Make  0  dots  and  draw  lines  through  them  in 
9  ;my  direction,     liead  your  reL.alts. 

11.  Memorize : 
15  2  4  3 

5  14  2  3 

6  G  6  6  6 

12.  What  is  the  value  of  one  nickel  and  1  penny  ? 
Of  one  live-dollar  bill  and  !$1? 

13.  What  is  the  weight  of  3  2-lb.  packages  of  cakes 
^  and  3  2-lb.  packages  of  wafers  ?    Mow  many  pounds  ? 

14.  What  is  che  sum  of  4  2-qt.  cans  of  berries  and 
J  2  2-qt.  cans.     How  many  quarts  ? 

15.  Add  2  to  each  of  these  numbers: 
3,    4,     14,     24,     23,     33,     44,     13,     54 

16.  Add  4  to  each  of  these  numbers: 
1,     2,     12,     22,     81,     42,     51,     01,     82 

17.  Add  3  to  each  of  tliese  numbers: 
1,     2,     3,     12,     21,     23,     31,     43,     52 

18.  5  +  1=?  b-^'}^^^  l+?=6 
4  +  ?  =  6                 2+?==  6  3+?=  6 


it 


■I'" 


% 


I! 


II 


30 


AUITIIMKl'lC 


It    i 


w:  I 


i 


2i] 


19.  Sul)ti'a(;t:  * 

6  6  6  0  0  16 

6  i  4  2  3  12 

20.  A  grocer  has  6  10-lb.  sacks  of  flour,  ajid  sells  3. 
How  many  lias  he  left?     How  many  lb.? 

21.  A  family  bouglit  0  2-lb.  packacfes  of  oatmeal 
for  tlie  month,  and  used  3.     How  many  11).  were  left? 

22.  With  a  foot  iide  measure  points  on  the  l)oard 
1  ft.  ()  in.  a[)art.  Measure  the  same  distance  witli  a 
yardstick  divided  into  inches.     1  ft.  0  in.  =  ?  in. 

23.  Take  two  points  on  the  blackboard  not  far 
apart.  Measure  the  distance  between  them  with  a 
foot  rule  and  then  with  a  yardstick.  Write  your 
result  thus :  1  ft.  8  in.  =  20  in.  Select  other  points, 
measure,  and  write  your  results  in  the  same  way. 

24.  Measure  different  things,  as  the  width  of  the 
table,  of  the  desk,  of  the  door,  with  a  yardstick  and 
then  witli  a  foot  rule.  Write  your  results  thus: 
27  in.  =  2  ft.  3  in. 

25.  1  ft.  =  ?  in.     1  ft.  2  in.  =  ?  in.     1  ft.  4  in.  =  ?  in. 

Lesson  13 

1.5^  +  1^=?       25^  +  1^=?       13^4-2^=? 

2.    John  paid  T)  ^  for  pjiper  and  1  ^  for  a  pen. 
How  much  did  he  pay  for  both? 

*  Road  T)  and  1  arc  0,  1  and  5  are  6.  Write  down  1  under  the 
5,  and  5  under  the  1. 
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20 

22 

[  sells  3. 

oatmeal 
ere  left? 

le  boar<l 
e  with  a 

not  far 

1  with  a 

•ite  your 

Br  points, 

way. 

li  of  the 
tick  and 
s  thus: 


.  =  ?  in. 


in 


+-2^=? 
r  a  pen. 

under  the 


3.  James  i)ai(l  1  ^  for  a  slate  pencil  and  2 ')  /  for 
a  hook.      How  much  did  he  pay  for  hoth? 

4.  If  1  paid  24  dimes  for  a  hat  and  2  dimes  for  a 
collar,  how  much  did  I  pay  for  both? 

j>.  If  I  paid  5  half-dollars  for  a  pair  of  shoes  juid 
1  half-dollar  for  a  hat,  liow  much  did  I  pay  for  both? 

6.  Ilepresent  tliis  quantity  on  the  ])lackl)oar(l  by 
<l()ts,  each  2  dots  re[)rescntin<Tf  1  lialf-doUar.  What 
will  1  dot  represent?  What  ([uantity  will  be  rei)re- 
scnted  by  4  dots? 

7.  A  boy  spont  13  ^  for  a  top  and  2  ^  f(>r  a  string', 
liow  much  did  lie  spend  ? 

8.  4^-f-2^=?         4^-f?=()^         22^4-?  =25^ 

9.  A  boy  has  6  ^  and  si)en(ls  2  ^  for  a  i)ostage 
stamp.     How  mnch  has  he  left  ? 

10.  A  boy  has  6  nickels  and  buys  4  oranges  at  a 
nickel  apiece.     How  much  has  he  left? 

11.  1  buy  a  gallon  of  vinegar  for  22  f^.  What 
change  do  1  get  back  out  of  a  25  ^  piece  ? 

12.  If  in  the  purchase  of  a  ball  a  boy  receives  3 
cents  change  from  a  25  cent  piece,  what  is  the  cost  of 
the  ball? 

13.  A  piece  of  ribbon  16  yd.  long  is  cut  into  two 
pieces  ;  one  part  is  12  yd.  long.  How  long  is  the 
other  part  ? 

14.  ;n2 -I- .lf'3  =  ?     m2-{-U  =  ?     $4  +  7  =  $m. 


.  S 


4 


\\ 


Il  I 


I 


i 


ARITHMETIC 

15.  A  injiii  paid  ^\'2  for  jiii  ovi^rcojit  jukI  ^'\  for  un 
unibrt'lhi.      Wluit  did  l)otli  cost  hiiu  ? 

16.  A  iiijiii  paid  •ii<4  for  a  calf  and  v82  foj'  a  cow. 
What  did  he  pay  for  l)oth? 

17.  There  were  IG  marhles  in  a  rin<>  ;  Artliur  sliot 
away  8.     How  many  were  left  in  the  ring  ? 

18.  A  man  paid  5  five-dollar  bills  for  a  snit  of 
clothes  and  1  five-dollar  bill  for  a  pair  of  shoes. 
What  did  both  cost  him? 


Copy  and  add: 

ft.  ill. 

a.     1        2 

1  3 


Lesson  14 

ft.  in. 

1  1 

1  4 


ft. 
1 

1 


In. 
9 


How  do  you  add  ft.  and  in.  to  ft.  and  in.  ? 


ft. 

a.     2 

1 


in. 
1 

5 


ft. 
2 
3 


in. 

3 
3 


ft. 
1 

b 


in. 

3 

9 


3. 


y«i. 
1 

1 


ft. 
1 
1 


in. 
1 

4 


1 
1 


ft. 
1 
1 


in. 

2 
3 


How  do  you  add  yd.,  ft.,  and  in.  to  yd.,  ft.,  and  in. 


y<i. 
1 

2 


ft. 
0 

2 


in. 
1 

4 


yd. 
2 

2 


ft. 
1 
1 


in. 

3 
3 
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5.  A  cluiin  3  ft.  4  in.  h.ng  i.s  joined  to  unotlKT 
cluiiii  2  ft.  2  in.  long.  How  long  is  the  cluiin  formed 
ironi  the  two? 

6.  Represent  tliese  lengtli.s  by  lines  of  the  given 
length.  Meusnre  the  line  formed  hy  joining  these. 
How  many  feet  and  inches  in  this  line? 

7.  Add  and  memorize: 

111  212  1        2        3 

12       8  2       4       8  5       4       3 


Snbtract: 

8.         *2 

3 

3 

4 

5 

5 

5 

5 

1 

2 

1 

2 

4 

i 

3 

2 

9.           6 
5 

G 
1 

6 
4 

6 
2 

() 
3 

15 
12 

26 
24 

30 
32 

Copy  and  subtract: 

ft. 
10.      2 

in. 

5 

ft. 
4 

in. 

6 

ft. 
5 

in. 
(J 

13  2  3  3  4 

How  do  you  subtract  ft.  and  in.  from  ft.  and  in.? 


11. 


ft. 
5 


in. 

4 


ft. 
6 


in. 

6 


ft. 
4 


in. 

5 


4  1  3  4  1  3 

Find  the  difference  in  length  between  two  ropes, 
one  8  ft.  6  in.  long,  the  other  3  ft.  4  in. 

*  Read  1  and  1  are  2,  1  and  2  are  3. 


f]H 


2  III 


'1     <il 


i 


34 


12. 


yd. 
2 


ft. 
2 


ARTTIIMETIC 
in. 

4 


yd. 
6 


ft. 

2 


in. 

5 


112  3        14 

TTow  do  you  subtract  yd.,  ft.,  and  i».  from  yd.,  ft., 
and  in.? 

13.  Fi'oin  a  ro[)o  5  yd.  2  ft.  6  in.  long  a  piece  3  yd. 
2  ft.  4  in.  Ijas  been  cut.     How  much  is  left? 

14.  Measure  the  length  of  the  rope  on  the  bhick- 
board  or  floor.  Measure  the  length  cut  off.  Now 
measure  the  remaining  part.     How  much  is  left? 

15.  Measure  in  ft.  and  in.  the  length  of  the  table, 
and  also  the  width.     Find  their  difference. 

16.  Measure  in  ft.  and  in.,  and  write  down  the 
heights  of  different  pu[)ils  in  the  room. 

17.  Find  the  difference  in  the  heights  of  the  tallest 
and  the  shortest  girl  in  the  class.  Of  the  tallest  and 
the  shortest  boy. 

18.  Find  the  difference  in  the  heights  of  the  tallest 
boy  and  the  tallest  girl  in  the  class. 

19.  Measure  the  heights  of  several  pupils  in  yd., 
ft.,  and  in.,  and  make  questions  about  the  sum  or 
difference  of  their  heights. 

20.  James  is  6  yr.  4  mo.  old,  and  his  sister  Mary 
2  yr.  3  mo.     James  is  how  much  older  than  Mary? 

21.  A  milkman  })ours  3  gal.  2  qt.  of  milk  from  a 
can,  and  has  2  gal.  1  (^t.  left  in  the  can.  How  much 
was  in  the  can  at  iirst? 


LESSON   15 
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Lesson  15 


•  •    • 

•  •    • 


•    • 


r  • 


•    • 


•    •/•  •    • 

1.    Wluit  can  cacli  (»f  tliose  dots  represent  ?     Read 
these  (lets  from  left  to  riglit  and  from  ri<rlit  to  left. 
Add: 

2-      1         2         3  G         5         4 

0         5         4  12  3 


3.     1 

6 


1 

10 

0 


2 

24 

0 


1 

30 


45 

0 


11       31        51        71 


1 

50 


91 


1 

76 


1 

03 

3         6 

22        41 


What  is  the  sum  of  71 


in.  and  5  in.  ? 


Arthur  can  jump  71  in.  and  James  5  in.  beyond 


Arthur.     How  far  can  J 


ames 


jump 


25        45 


04 


85 


11 


ow  many  dollars  in  3  ten-dollar  bills  and 


two-dollar  bill  ? 


I 


paid  3  ten-dollar  l)ills  and  a  two-dollar  bill  for 


d(\sk,  and  a  five-dollar  bill  for  a  cli 


a 


both  cost  ? 


air.     What  did 


8. 


12        31 


42 


02 


82 


92 


86 


9.    3 
4 


3 


ARITHMETIC 

3    4    3 

4 

3 

14   13    24 

23 

34 

10.  A  lady  is  34  yr.  of  age,  and  her  husband  is 
3  yr.  older.     What  is  his  age  ? 

11.  What  numbers  added  give  7? 

12.  If  in  question  1  each  dot  represents  1  pt., 
how  many  qt.  and  pt.  are  represented  by  the  7  dots  ? 

13.  What  is  the  weight  of  4  10-lb.  sacks  of  flour 
and  3  10-lb.  sacks  ? 

How  many  cents  in  5  dimes  and  2  dimes  ? 

14.  If  a  boy  is  16  yr.  old  to-day,  when  was  he 
13  yr.  old  ? 


Add  : 

15.  2 
3 

2 

13 

2 

113 

2 

3 

2 
28 

2 
228 

16.  3 
4 

3 

14 

3 
114 

8 
4 

3 
34 

3 

184 

17.  134  mi.  +  3  mi.  =  ?  3  mi.  4-  134  mi.  =  ? 
134  mi.  +  ?  =  137  mi.     3  mi.  +  ?  =  137  mi. 

A  gentleman  travels  134  mi.  by  train  and  drives 
3  mi.  from  the  station  to  his  friend's  house.  How 
far  does  he  go  all  together  ? 


18.    2 

5 


2 

25 


2 
125 


2 

5 


2 
44 


2 
145 
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37 


19.     6 
1 


6 
11 


(I 
111 


1 


6 

81 


ISI 


20.  5^  +  2^=?^         5^  +  1^=  V'/         r,^/^v_^^/ 

21.  1  nickel  =  ?  ^  1  lackt'l  1  ^  =  '.V 

1  nickel  2^  =  '/  ^         4  nickels  =  '/  dinies 

22.  If  I  pay  2^  more  tlum  a  nickel  fur  a  loaf  uf 
bread,  what  does  it  cost  ? 

23.  Draw  two  lines,  end  to  end,  one  5  3-in.  loinr, 
and  the  other  2  3-in.  lone?.     How  many  3-in.  in  the 
whole  line?     How  many  inches?     How  many  3-in 
in  21  in.  ? 

Lesson  16 

1.  4  +  3  =  ?  24  +  3  =  ?  32  +  ?  =  36 

2.  A  boy  spends  4^  for  an  orange  and  3^  fur  a 
lemon.     How  much  does  he  spend? 

3.  A  pound  of  butter  costs  24^,  and  a  pint  of 
nnlk  3^.      What  do  both  cost? 

4.  I  bought  a  bicycle  for  -f  30,  and  paid  *32  cash. 
How  much  did  I  then  owe? 

5.  Henry  has    a   25-cent   piece   and   2/.     How 
much  money  has  he? 

6.  A  box  is  33  in.  long.     It  is  how  many  inches 
shorter  tlian  a  yardstick  ? 

7.  I  gave  a  five-dollar  bill  for  a  pair  of  shoes  and 
2  one-dollar  bills  for  a  hat.     What  did  both  cost  ? 


38 
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I 


8.  My  milknuin  left  me  3  ([t.  1  pt.  of  milk,  {iiid  I 
paid  liiin  in  pint  tickets.  Huw  many  did  1  j^ive 
liim  ?     Represent  hy  dots. 

9.  What  unit  does  the  grocer  use  to  measure 
kerosene  ?     'J'o  weigh  butter  ? 

10.  What  other  units  might  be  used  in  each  of 
these  cases?  How  does  each  of  the  latter  units 
compare  in  weight  with  each  of  the  former  ? 

11.  What  is  butter  worth  a  pound  ?  Wliat  is 
kerosene  worth  a  gallon  ?  What  unit  measures  tlie 
value  of  a  pound  of  butter,  and  also  of  a  gallon  of 
kerosene  ? 

12.  Measure  a  gallon  of  water  with  a  quart  meas- 
ure.    What  number  of  quarts  did  you  get  ? 

13.  Put  1  gal.  3  qt.  of  water  into  a  pail.  Meas- 
ure this  with  a  ({uart  measure.  What  number  did 
you  get  ?     1  gal.  3  qt.  =  ?  qt. 

14.  Em})ty  5  qt.  of  water  into  a  pail.  Measure 
this  with  gallon  and  quart  measures.  5  qt.  =  ?  gal. 
?  qt. 


15.  If  each  tlot  represents  1  qt.,  what  do  4  dots 
represent?  What  do  these  dots  represent?  How 
many  qt.  ? 

16.  Represent  2  gal.  2  qt.  by  dots.  How  many 
qt.  ?  Represent  15  qt.  by  dots.  How  many  gal. 
and  qt.  ?     Make  other  questions. 


LIvSSON    17 


17.  1  (Tjil.  =  y  qt. 

1  <,^al.  3  qt.  =  ?  qt. 

18.  1  yr.  =  ?  mo. 

1  yr.  5  1110.  =  ?  1110. 
IG  mo.  =  ?  yr.  '/  mo. 


3D 

1  J,rul.  liqt.  =  ?  qt. 
()  qt.  =  •/  o-al.  ?  qt. 

1  yr.  3  mo.  =  y  mo. 
14  mo.  =  ?  yr.  ?  mu. 


19.  Iliirry  is  1  yr.  and  5  mo.  old,  Charlie  is  3  yr. 
and  7  1110.  old.      What  is  the  sum  of  thuir  ages  ? 

20.  Charlie  is  how  much  older  than  Harry  ? 

^  21.  Represent  by  dots  on  the  board  the  age  of 
Charlie  in  months,  each  dot  to  represent  1  mo. 
Mark  off  by  a  line  the  number  of  dots  representing 
Harry's  age  in  months. 


22.    1  da.  =  ?  hr. 

25  hr.  =  ?  da.  ?  hr. 


1  da.  2  hr.  =  ?  hr. 
27  hr.  =  'Ma.?hr. 


23.  If  a  cow  gives  a  gallon  of  milk  in  the  morn- 
ing and  3  qt.  at  night,  how  many  quarts  does  she 
give  in  a  day? 

24.  A  baby  is  1  yr.  4  mo.  old.  How  many  months 
old  is  he? 

Lesson  17 


•  I  • 


zz: 


•     • 


1.    Read   these   dots  in  opposite  directions,  and 
write  your  results  thus :    2  +  2  +  2  =  0. 


II 


1 


I  I 


40 


■ 

akitiimi-:tic 

2.    Add : 

2              2* 

1             1* 

1 

1 

2              2 

3              3 

1 

1 

2            12 

2            22 

4 

84 

•     • 


•     • 


/: 


r 


•/  • 


•    •/  • 


•/  • 


3.  Count  0  dots  by  2's.  How  many  2's?  If  ea.?^» 
dot  represents  a  pint,  liow  many  quarts  are  there  ? 

4.  How  many  quarts  in  3  2-qt.  ?  How  many  days 
will  5  2-qt.  jars  of  fruit  last  a  family  that  eats  1  qt.  a 
day  ? 

5.  How  many  days  will  3  2-lb.  rolls  of  butter  last 
a  family  that  eats  .]  lb.  a  day  ? 

6.  Read  these  dots  in  opposite  directions,  and 
write  down  your  results. 


Add 


24 


3 
3 


3 

43 


3 
52 


8.     1 

1 

3 

1 

2 

3 

2 

4 

1 

2 

1 

0 

13 

12 

23 

34 

62 

71 

9.    What  is  the  sum  of  32  ^,  1  ^,  3  ^  ?     Of  23  ^,  2  ^, 
2^?    Of41^,  4^,  2^?    James  spent  22  ^  for  a  Reader, 

*  Add  thus:    12,  11,  10;   22,  2o,  20. 
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3f^  for  II  loud  pencil,  ;uid  'li  lor  an  uniser.    What  did 
all  cost? 

10.  A  boy  bad  52^  in  tbc  l*enny  Savinj]^s  on 
]^^)•ula3^  Tnesday  be  i)ut  in  2^,  and  Wednesda3'  3f^. 
How  niucb  did  bo  tbon  bave? 


11.  Copy  and  add  : 

21^    22^    32^ 

20^ 

30^ 

14^ 

\M          12^    14^ 

31^ 

44^ 

i;:;^ 

12.  I  paid  21^  lor  a  11).  of  bntter  nnd  13^  for  a 
lb.  of  cboose.      Wbat  was  tlio  cost  of  botb  ? 

13.  Qnostion  12  is  fonnded  on  tbe  first  problem  in 
nund)or  11.  Make  similar  ([nostions,  usbig  tbe  quan- 
tities civen  in  number  11. 


14. 

Copy  and  add : 

11 

15     21 

20 

20 

22 

14 

30     11 

30 

25 

21 

99 

32     33 

25 

31 

14 

15.  Name   two   units   eacli  of   wbicb  is   used   to 
nieiisure  potatoes. 

16.  Make  questions,  using  tbe  following  price-list: 

Coffee  at  31  ^  a  lb. 
Baking  powder  at  22  P  a  can 
Gelatine  at  13^  a  package 
Matcbes  at  10^  a  package 
Nuts  at  12^  a  lb. 
Candles  at  15  ^  a  lb. 


I 


fit 


ii 


•12 
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Lesson  18 

Siibtrj 

ict : 

1.    2 

3 

3 

4 

4 

4 

5 

5 

5 

5 

5 

1 

2 

1 

3 

1 

2 

4 

1 

3 

2 

& 

2.    6 

G 

G 

6 

6 

7 

7 

7 

7 

7 

7 

f) 

1 

4 

2 

3 

G 

1 

5 

2 

4 

3 

3.     8 

G 

4 

5 

7 

7 

G 

4 

2 

7 

' 

0 

2 

4 

1 

7 

2 

1 

0 

2 

3 

1                     1 

4.    What    is    the    meaning    of    4  —  3  =  1? 
5-2  =  3?     Of  6  -  2  =  4?     Of  7  -  4  =  3? 


Of 


5.    I  paid  7^  for  an  apple  and  an  orange.     The 
orange  cost  5j^  ;  what  did  the  apple  cost? 

II 

\ c 


A. 


6.    From  A  to  C  is  G  mi.     If  it  is  4  mi.  from  A 
to  J5,  how  far  is  it  from  B  to  C  ? 


Copy  and  sul)tract  : 

7.    *35^        4G^        75^ 


22^ 
8.    45 


24^ 
56 


31^ 

72 


GG^        57^        Ql^ 
2G^        14^        30^ 
43  26  77 


21 


11 


22 


13 


21 


15 


9.    Write  the  second  quantity  under  the  first  and 
subtract:  65  mi.  and  23  mi.;  <^74  and  -f ! 


*  Subtract  thus  :  2  and  3  are  5,  2  and  1  are  H. 
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K 


10.    From  A  to  (;  is  35  mi.     Jf 
A  to  ]],  how  fill'  is  it  from  B  to  C  ? 


it  is  22  mi.  from 


11. 


A  mail  pays  '1542  on  a  hicyclo  that  cost  >^{}i 


How  muuli  more  will  ho  liave  to  pay? 

12.    A  man  is  57  yr.  of  af,%  and  1 
How  much  okler  is  the  fjitlier  tlian  tl 


i)! 


lis    son    ''J.ij   yi 


le  son 


13.    A  yard  is  36  in.     How  many  inches  are  there 


in  a  stick  that  is  11  in.  sliorter  tl 


14.    Fr 


en 


laii  a  yard  ? 

om  a  box  containing  72  pencils  SO  have  be 
taken.     How  many  are  left  in  the  box  ? 

15.  Of  a  class  of  46  pupiis  34  are  dismissed.  How 
many  remain  ? 

16.  A  boy  had  75^,  and  spent  32^  for  an  Arith- 
metic.    How  much  had  he  left? 

17.  There  are  seventy-seven  pupils  in  the  first  two 
grades  of  a  school.  If  there  are  forty-three  in  tlie 
first  grade,  how  many  are  in  the  second  ? 


1.    4f?  =  6 
6-4=? 


Lesson  19 

14 -f?    =16 
16  -  14  =  ? 


2  +  ?  =  26 
26  -  2  =  ? 


2.    I  buy  4  qt.  of  milk  each  morning  and  2  qt. 
each  evening.     How  much  milk  do  I  buy  a  day  ? 


;i 


44 


AHITIIMKTIC 
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3.  A   man  rides  14  mi.  and  walks  2  mi.     How 
fur  dues  lio  travel  ? 

4.  Jt'  22  i)iipi]s  out  of  a  class  of  2(1  are  present, 
how  many  are  absent  ? 

5.  If  2  in.  of  snow  fell  on  Monday  and  5  in.  on 
Tuesday,  how  much  fell  on  the  two  days? 

6.  A  hoy  spent  1(1^  in  one  day.     In  the  nun-nini^ 
he  spent  5^.     What  did  he  spend  in  the  afternoon? 

7.  Two  hoys  have  17  marbles.     If  the  first  has 
13,  how  many  lias  the  second  ? 

8.  Robert  has  a  25-cent  piece,  and  Walter  a  2-cent 
piece.     How  much  money  have  the  two  boys  ? 

9.  John  had  IV)  f^  and  spent  4^  for  an  orange. 
How  much  had  he  left  ? 

10.  The  schoolroom  thermometer  recfistercd  G3° 
and  then  rose  3°.     What  did  it  then  register? 

11.  What  is  the  unit  that  measures  temperature  ? 

12.  What  is  the  sum  of  four  and  twelve  ? 

13.  Find  the  cost  of  two  rugs,  one  costing  1 25 
and  the  other  1 42. 

14.  How  much  more  must  I  pay  for  a  waste  paper 
basket  costing  75^,  than  for  one  costing  55^? 

15.  Draw  a  line  4  2~in.  long.  How  many  inches 
long  is  it?  If  a  line  is  measured  by  the  number  5 
and  the  unit  2-in.,  how  long  is  it?     Draw  the  line. 


LKSSON  20 


45 


ion  11 J  Mr 
HOOll  ? 

I'Ht  has 
2-cont 
I'ange. 
d  G3° 
lire  ? 

125 


16.  The  weight  of  a  parcel  is  measured  by  the 
number  4  and  the  unit  S-lb.  How  many  pounds  does 
it  weigli  ? 

17.  A  line  12  in.  long  is  measured  by  the  unit 
-ni.  What>../m/>..  of  2-in.?  6  is  often  ealled  the 
ratio  of  12  in.  to  2  in. 

18.  A  line  10  in.  long  is  measured  by  the  num- 
ber 5  and  a  certain  unit.  Wliat  is  the  m//^?  Divide 
the  line  into  5  equal  parts,  and  measure  each  part. 

19.  Memorize : 

12        12        12      3        12      3 

?2      43      543      nr,    4 

4      4        5      5        (}      i;      (I        7      fj      7 


Add: 

«jvy 

1.    2  dimes 

2     " 

2  dimes 

3  " 

20^ 
30^ 

3  dimes 
3      " 

1  dime 
4  dimes 

2.    20^ 
20^ 

30^ 
30^ 

10^ 
40^ 

3.    1  dime 
5  dimes 

3  dimes 

4  » 

3  dimes 

2      " 

2  dimes 
5      " 

4.    10^ 

50^ 

30^ 
40^ 

30^ 
20^ 

20^ 
50^ 

5.    10  min. 
10    " 

10  min. 
20    " 

20  min. 
30    " 

30  min. 
30    '' 

I'll 


i,i' 
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ric 

6. 

to 

in. 

20  ft. 

20  yd. 

40 

mi. 

20 

ik 

20  '' 

40  '* 

30 

a 

7. 

20 

mill. 

80  lir. 

30  da. 

20 

da. 

10 

kb 

10  " 

30  '' 

50 

kk 

8.  A  ])()y  takes  30  miii.  to  go  on  an  errand,  and 
20  min.  to  return.     How  long  is  lie  gone? 

9.  Tlierc  are  30  da.  in  April  and  the  same  number 
in  June.     How  many  days  in  both  months? 

10.    What  is  the  weight  of  two  parcels,  one  weigh- 
ing 10  lb.,  and  the  other  40  lb.? 


11. 

3 

30 

8 

30 

3 

30 

2 

20 

12 

120 

22 

220 

12. 

4 

40 

4 

40 

4 

40 

2 

20 

12 

120 

22 

210 

13. 

4 

40 

4 

40 

4 

40 

3 

30 

18 

130 

23 

230 

14. 

1 

10 

100 

1 

10 

100 

1 

10 

100 

2 

20 

200 

15. 

2 

20 

200 

2 

20 

200 

8 

30 

300 

6 

50 

500 

I 
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Subtract : 

16.  40  40  50  50 
80          20            To  20 

17.  :{00  500  400 
200             400  100 

18.  I   pjiid  20^  for  1  11).  of  meat, 
(lid  I  got  back  out  of  a  lifty-ceiit  piece  ? 

19.  A  fanner  bad  50(1  bu.  of  wlieat  and  sold  oOO? 
How  many  busbels  bad  be  left? 


00 

70 

:?() 

40 

r.oo 

700 

20(1 

50(1 

Wbat 

(^liancfe 

u 


Lesson  21 


30 
220 

40 
210 

40 
230 

100 

200 

200 
500 


►/. 


r 


1.  l^ead  tbese  dots  from  left  to  ri^bt  and  from 
rigbt  to  left. 

2.  If  eacb  dot  represent  {a')  a  cent,  (/>)  an  incb, 
((?)  a  year,  (<?)  'i*2,  (<^)  1  2-11).,  read  tbe  result  from 
rigbt  to  left  and  from  left  to  rigbt.  Place  tbese 
readings  in  colunnis  for  addition,  and  add. 

Add  : 


3.  1 

2 

3 

4 

6 

6 

7 

6 

5 

4 

3 

9 

4.  1 

1 

1 

1 

1 

1 

7 

17 

20 

37 

47 

50 

If 


f 


i 

1 
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5. 

2 
6 

2 
46 

2             2 
56           64 

2 
76 

2 

86 

6. 

3 
6 

3 
15 

3             3 
115           25 

3 
125 

3 
135 

7. 

4 
4 

4 
14 

4             4 
114          124 

4 
134 

4 
144 

8.    Add  and  memorize  : 


1 
1 

1 

2 

1      2 
3      2 

12      3 

6      5      4 

12      1 
4      3      5 

12      3 

7      6      4 

1 
5 

4 
4 

2 
4 

3 
3 

9.    A  boy  rode  15  mi.  and  walked  3  mi.     How  far 
did  he  travel  ? 

10.  Helen  had  50  ^  and  earned  30  ^  more.     How 
much  did  she  then  have  ? 

11.  Find  the  cost  of  2  lb.  of  sugar  at  5  ^  a  lb.,  and 
3  cakes  of  soap  at  3  ^  each. 

12.  A  sack  of  flour  cost  60  ^,  and  a  pound  of  coffee 
30  ^.     What  did  both  cost  ? 

13.  A  young  man  is  20  yr.  old,  and  his  father  is 
50  yr.  old.     Find  the  sum  of  their  ages. 

14.  I  paid  -f  87  for  a  horse  and  #55  less  for  a  cow; 
find  the  cost  of  the  cow. 
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2         1 

86         M 

Lesson  22 

3        ■ 
135         9 

• 
• 

• 
• 

• 
• 

• 

• 

•  • 

•  • 

•  • 

•  • 

• 

• 

• 

• 

I 
144         ■ 

1.    Read 
and  write 
thus 

Add: 

these   dots   in  opposite  directions, 
your  results  in  columns  for  addition, 

2 
2 
2 
2 

8 

2      3         1 

2.        2 

2 

8             3 

2 

2             .     ;j 

4      3         1 

8 

3 

3             3 

2 

2                   '^1 

3 

23 

2           12 

4 

44                     ,j 

3.       4 

2 

2             3 

2 

1     . 

2 

4 

8             3 

3 

1 

)w  far         H 

22 

22 

33 

52 

22 

45                    ill 

How 


b.,  and 


:  coffee 


tlier  is 


a  cow; 


4.   What  is  the  meaning  of  22  4-  4  -f  2  =  28  ?     Of 
33  +  2  +  3=38? 


5.    Read   these   dots   in   opposite   directions,  and 
write  your  results  in  columns  for  addition. 

Add: 
6. 


2 

2 

8 

3 

2 

1 

5 

6 

1 

1 

5 

4 

1 

21 

2 

42 

32 

53 

I  i"? 


£ 


50 


7. 
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1 

5 

3 

1 

2 

1 

6 

1 

3 

2 

4 

3 

22 

22 

41 

65 

72 

84 

8.  Count  8  dots  by  twos.  How  many  twos?  If 
eacli  (lot  represents  a  pint,  how  m-^ny  quarts  are 
there  ? 

Count  by  fours.  How  many  fours?  If  each  dot 
I'epresents  a  (|uart,  how  many  gallons  are  there? 

9.  If  each  of  tlio  8  (h)ts  represent  -f  1,  liow  many 
two-dollar  bills  are  repi'esented ?  If  each  dot  repre- 
sents luxlf-a-doUar,  how  many  dollars  ai"e  there? 

10.  ('ount  8  dots  by  twos.  How  many  twos?  If 
a  family  buys  2  qt.  of  milk  a  day,  how  many  quarts 
will  it  use  in  4  days  ? 


14.  Make  groups  of  eight  dots  and  draw  lines  as 
in  question  1.  Write  as  many  different  columns  for 
addition  as  you  can. 


i 


i 


Copy  and  add: 

1 

11.  43 

23 

25 

42 

66 

16 

1 

41 

61 

43 

25 

21 

71 

1 

12.  325 

123 

404 

200 

152 

203 

1 

132 

201 

102 

427 

233 

642 

? 

13.  10 

28 

31 

22 

31 

11 

1 

22 

21 

14 

10 

30 

21 

i 

13 

22 

23 

35 

17 

36 

1 

1:1 
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15.  Wliiit  two  iiiiinbers  give  8  wlien  added  ? 

16.  WJuit  tliree  luinibers  giv(3  8  wlieu  added  ? 

17.  I  carried  home  from  tlie  store  a  2-lb.  can  of 
corn,  4  lb.  of  nuts,  and  a  2-lb.  roll  of  butter.  How 
many  pounds  did  my  parcel  weigh?  How  many 
2-lb.?     How  many  4-lb.  ? 

18.  The  cost  of  a  cliair  is  measured  by  the  number 
T)  and  the  unit  #2.     Wliat  is  its  cost? 

19.  A  debt  of  -tlO  is  measured  hy  the  unit  fi>5  and 
a  certain  number.     Wliat  is  tlie  number? 


Lesson  23 


1.  How  long  is  this  oblong  ?     How  wide  ? 

2.  Draw  a  line  as  long  as  tlie  four  sides  of  this 
oblong.  How  long  is  it?  The  perimeter  of  this 
oblong  is  8  in. 

^3.    Draw  an  oblong  2  in.  long  and  1  in.  wide. 
W  hat  IS  the  length  of  its  perimeter  ? 

^  4.    Draw  a   square   each  side  of   which  is  2  in. 
What  is  the  lengtli  of  its  perimeter? 


! 
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5.  Draw  a  Sijiiare  each  side  of  which  is  1  inch. 
This  is  called  a  square  inch.  Draw  a  s(iuare  each 
side  of  wliich  is  4  inches.  How  many  square  inches 
in  this  square?  How  many  4-sq.  in.?  What  units 
of  measurement  are  used  in  the  measurement  of  this 
4-inch  square  ? 

6.  How  long  is  this  oblong  ?  How  wide  ?  It 
contains  3  square  inches  (3  sq.  in.).  One  square 
inch  is  the  unit  that  measures  the  area  of  the  oblong. 

7.  Draw  an  oblong  4  in.  long  and  1  in.  wide. 
Divide  it  into  square  inches.     What  is  its  area  ? 

8.  What  is  the  area  of  an  oblong  5  in.  long  and 
1  in.  wide  ?    6  in.  long  and  1  in.  wide  ? 

9.  Draw  an  oblong  containing  8  sq.  in.  How 
many  2-sq.  in.  does  it  contain  ?     How  many  4-sq.  in.? 

Add : 


lir. 

10.    3 


iiiin. 

2 
4 


hr. 

inin. 

hr. 

min. 

4 

20 

6 

4 

3 

30 

1 

22 

LESSON  24 

11. 

da. 
0 

5 

hr. 

5 

3 

da.             hr. 

20         1 

40         (> 

yr. 

3 
4 

da. 

30 
30 

53 


12,  A  boy  is  8  yr.  6  mo.  old,  and  his  sister  5  yr. 
2  mo.     Wlijit  is  the  difference  between  tlieir  iio-es  ? 

13.  A  table  is  3  ft.  0  in.  long  and  2  ft.  G  in.  wide. 
Wliat  is  the  sum  of  the  length  and  width?  What 
is  the  perimeter  of  the  table? 


I   « 


Lesson  24 

•  •  • 

•  •  • 


•  •    • 

•  •    • 


1.  Kead  these  dots  from  left  to  right  and  from 
riglit  to  left. 

2.  Make  two  groups  of  9  dots  each.     Draw  lines 
and  show  that 


1)  =  8  +  1,  or  1  +  8 ;    7  +  2,  or  2  4-7. 


Add: 
3.      1 


11113         111 

8      18      26      38      48      53      (18      70      88 


4.  2  2  2  2  2  2 

T  17  117  125  137  147 

3  3  3  3  3  3 

6  16  113  210  316  326 


2  2 

153  167 

3  8 

335  346 


i 
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5.  A  man  paid  $  G5  for  a  bicycle,  and  spent  %  4  in 
repairs  during  the  year.     What  was  the  entire  cost? 

6.  454545  4  5 
641514252435        34 

7     Memorize : 

U  =  8  4-  1,   or   1  +  8  ;     7  +  2,   or   2  +  7  ; 
0  -1-  3,   or  3  -I-  0 ;    5  +  4,   or  4  +  5. 

8.  Arrange  9  dots  in  groups  of  3.  IIt)\v  many  3 
dots  in  9  dots?  If  each  dot  represents  a  hjot,  what 
unit  of  length  do  3  dots  represent? 

9.  If  each  dot  represents  1  lb.  of  lard,  how  many 
3-lb.  pails  of  lard  are  represented  by  9  dots  ? 

10.  Add  3  to  each  of  the  following  numbers : 
6,    16,   26,   36,   46,   m,   m,   76,    86,   96. 

11.  I  paid  'f  35  for  a  sofa,  the  price  of  which  had 
been  reduced  $  4.     What  was  the  original  price  ? 


12.    Subtract  4  from  each  of  the  following  num- 


ber 


s: 


9,    19,   29,   39,   49,   59,   69,   79,   89,   99. 


13.  I  paid  f  49  for  a  rug,  less  #5  for  cash.     What 
did  the  rug  cost  ? 

14.  Copy  and  add  : 

25    27    32    40    36    54    16    60 
34    42    51    46    63    24    53    19 
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15.    Copy  <aiul  suhti'jit't  : 
76         92         48         78         63         76         59 
28         81         34         87         12         26         41 


99 
64 


16.  A  debt  is  nieasurud  by  tlie  munber  5  jiiul  tlie 
unit  *2.  Whiit  is  th(j  debt;  VVitli  the  unit  *5, 
what  number  woidd  measure  the  debt? 

Lesson  25 

1.  8  +  1  =  ?      8  +  '/  =  9     7  +  2  =  ?     7  +  ?  =  9 

2.  6  +  ?  =  9      3  +  ?  =  9     5  +  ?  =  9     4  +  ?  =  9 

3.  Subtract  : 

9        869979896 
63        42127450 

4.  IJertha  is  4  yr.  old,  and  her  sister  9.  In  liow 
many  years  will  Bertha  be  as  old  as  her  sister  is 
now? 

5.  A  post  9  ft.  long  is  3  ft.  below  ground.  How 
long  is  the  part  above  ground  ?     Draw  this  post. 

6.  Write  the  foUowing  numbers  under  eaeli 
other,  and  add:  12  and  36  ;  25  and  51  ;  42  and  27  ; 
33  and  53. 

7.  A  boy  is  12  yr.  old,  and  his  father  36.  Wliat 
is  the  sum  of  their  ages  ? 

8.  It  took  me  26  min.  to  ride  4  mi.  on  a  bicycle 
against  the  wind,  and  21  min.  to  return  with  the 
wind,     How  long  was  I  gone  and  how  far  did  I  ride  ? 


■ 
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9.    There  are  28  da.  in  Feb.  and  31  da.  in  March. 
How  many  days  are  tliere  in  the  two  months  ? 

10.  Write  the  foHowing  numbers  under  each  other, 
and  subtract  the  smaller  from  the  larger  :  86  and 
64  ;  78  and  31  ;  18  and  89  ;  1)5  and  34. 

11.  A  boy  has  earned  't32  toward  buying  a  '1{>55 
bicycle.      How  much  has  he  still  to  earn  ? 

12.  Albert  has  75  f^,  and  his  sister  Fhn'cnce  50  ^'. 
Albert  has  how  much  more  than  Florence  ? 


Subtract 

• 
• 

Lesson  26 

• 

1.  5 
3 

15 
3 

25 
3 

6   16 

2    2 

26 
2 

6 
3 

26 
3 

2.  7 
5 

27 
5 

6 
4 

36    8 
4    3 

48 
3 

9 

7 

40 

'7 

3.  8 

58 

7 

37    9 

29 

9 

19 

6 

6 

4 

4    2 

2 

4 

4 

4.  A  person  having  a  25  ^  piece  buys  two  2  f^  post- 
age stamps.     What  change  does  he  get  in  return  ? 

5.  Out  of  18  baskets  of  plums  3  baskets  are 
spoiled.     How  many  are  good  ? 

6.  It  took  me  19  min.  to  row  a  certain  distance 
up  stream,  and  6  min.  less  to  return.  How  long  did 
it  take  to  return  ? 
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7.  Reiul  these  dots  from  left  to  rijrht  jind  from 
riglit  to  left,  and  write  your  results  in  columns  for 
addition. 

8.  If  each  dot  represents  #1,  what  unit  of  money 
will  5  dots  represent  ?  2  dots  ?  I  [ow  many  dollars  in 
a  live-dollar  bill  and  2  two-dollar  bills? 

9.  If  each  dot  represents  1  ft.,  what  unit  does  a 
oroup  of  3  dots  repiesent?  What  is  the  sum  of  2  ft., 
1  yd.,  and  4  ft.  ? 

10.  Make  9  dots  in  groups  of  3  dots.  How  many 
3's  in  9?  Three  yd.  of  tape  at  3^  a  yd.,  lind  the  cost. 
Paid  1 9  for  3  bbl.  of  apples.     Find  cost  per  bbl. 

11.  Arrange  9  dots  in  groups  of  2's.  Let  each  dot 
represent  1  pt.  IMake  two  questions.  Arrnnge  in 
groups  of  4's.  Let  each  dot  represent  1  qt.  Make 
two  questions. 

12.  Make  groups  of  9  dots  and  draw  lines  as  in 
question  7.  Write  as  many  dilfereiit  columns  for 
addition  as  you  can. 


Add: 

13.  1 

1 

2 

5 

1 

2 

5 

5 

3 

3 

6 

3 

3 

13 

22 

31 

72 

83 

14.   3 

2 

2 

4 

1 

2 

3 

2 

5 

3 

3 

6 

G3 

42 

31 

12 

64 

72 

iii 


\     ! 
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15.  Three  years  ago  I  was  32  years  old.     How  old 
shall  1  be  4  years  from  now? 

16.  I  paid  'ii?(jl  for  a  bieyele,  $2  for  a  lamp,  and  $6 
for  a  bieyele  suit.     What  was  the  entire  eost? 


Lesson  27 

1. 

('(>[)y  and  add : 

123 

203     210 

14 

201 

4G4 

212 

231     101 

301 

402 

301 

333 

543     (;72 

484 

125 

213 

2.    Copy  and  subtract : 
762  UG8  050  034 

120 


687 


981) 


421  265  120  323  534  232 

3.  Write  tlie  following  numbers  luider  each 
other  and  add :  323  and  462 ;  236  and  423 ;  683 
and  214  ;  337  and  542. 

4.  Write  the  following  numbers  under  each 
other  and  subtract  tlie  smaller  from  the  larger: 
697  and  182 ;  265  and  495 ;  108  and  279 ;  848  and 
316. 

5.  I  i)ay  ft  250  for  a  span  of  horses  and  t'^220  for 
a  carriage.     Find  the  cost  of  both. 

6.  There  are  255  pupils  in  the  grammar  school 
and  41  in  the  high  scliool.  How  many  pupils  are 
there  iu  the  entire  school? 
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7.  Tliere  are  85  pupils  in  the  first  griide,  32  in 
the  soeuiid,  and  30  in  tlie  third.  How  juuny  pupils 
are  tliere  in  the  lirst  three  <rratles  ? 

8.  Tliere  are  48  pu])ils  in  the  Kindergarten,  of 
whom  2{)  are  between  5  and  U  years  old.  How  many 
are  l)etweeji  4  and  5  'f 

9.  ()!'  a  school  of  255  pupils,  281  wure  present 
on  Fri(hiy.     How  many  were  absent'/ 

10.    If  1  read  122  pages  of  a  book  containing  3411 
pages,  how  many  will  1  have  still  to  read  ? 


Lesson  28 


1. 


Head  these  dots  from  left  to  right  and  from 
right  to  left. 

2.  Count  10  by  5's.  How  many  5's  in  10  ?  How 
many  nickels  in  a  dime?  Count  10  by  2's.  How 
many  2's  in  10?     How  many  $2  in  110? 

3.  If  each  dot  represents  a  nickel,  what  unit  of 
money  will  5  dots  represent  ?  What  unit,  if  each  dot 
j-epresents  1  dime ?  $1?   $2? 

4.  Arrange  10  dots  in  groups  of  2,  3,  and  4,  and 
let  each  dot  represent  1  pt.,  1  ft.,  or  1  qt.  Make 
questions  similar  to  Lesson  16,  questions  IG  and  17. 


i" 
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5.  If  -if  10  is  counted  l)y  a  ^2  unit,  wliat  is  the 
nmnher?     5  is  oi'teii  called  the  ratio  of  VlO  to  'V2? 

6.  Make  three  ^r(nii)s  of   10  dots  eacli.     Drau' 
lines  and  show  that 

10  =  !>  +  1  or  1 +1);    8 -f  2  or  2  +  S  ;    (;  +  4or4+(;. 

7.  Name  the  nuniher  which  addcsd  to  each  of  tlie 
folh)win«^  numbers  «dve;:  10: 

8,     5,     3,     1,     7,     4,     U,     2,     0,     G,     10. 


8.  Fill  the  blanks  : 

0  -f  ?  =  10        5  4-  '/  =  10 

9.  Add:    2        2        3 

8      18      17 


2  +  ?  =  10       7  +  ?  =  10 

8        4        4        T)        f) 
27      2r,      30      45      55 


10.  What  unit  of  money  is  equal  to  10  f^?  '? 
25^?     50^?     100^? 

11.  If  I  buy  two  2^  postage  stamps,  how  much 
change  shall  I  get  back  out  of  a  dime? 

12.  If  I  buy  a  postal  card,  how  much  change  will 
I  get  back  out  of  a  dime  ?     Out  of  a  half-dollar  ? 

13.  Some  boys  spent  45  ,<^  for  melons  and  5^  for 
peaches.  How  much  did  they  spend  ?  What  unit 
of  money  would  pay  for  both  ? 

14.  A  farmer  sows  16  A.  with  wheat  and  3  A.  with 
oats.     How  many  acres  did  he  sow  ? 

15.  A  man  is  27  yr.  old,  and  his  son  3  yr.  Whnt 
is  the  sum  of  their  aires  ?     What  is  the  difference  ? 
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16.    'Pwo  boys  liin;  a  l)()iil   one  hour  for  2<)^.      If 
the  lirst  piiys  IT)^,  what  docs  the  sucoiul  pay? 


Lesson  29 

• 

• 
• 

•  • 

•  • 

• 

• 
• 

•  • 
• 

•  • 

• 
• 

1.  IJciul  tlu'S(^  (lots  from  left  to  rii^'ht  iiiid  from 
rio'lit  to  h'ft,  and  \vrit(^  your  results  in  columns  for 
nddition. 

2.  Make  groups  of  10  dots  and  draw  lines  as  in 
question  1.  Write  as  many  dilt'crent  columns  for 
addition  as  you  can. 


Add: 

3.  2 

4 

4 

5 

1 

8 

8 

2 

2 

8 

3 

4 

6  • 

4 

24 

42 

(JG 

83 

4.  4 

2 

1 

2 

5 

8 

2 

4 

8 

8 

1 

8 

12 

33 

56 

72 

94 

102 

5.  Copy 

and  add: 

231 

222 

212 

102 

202 

321 

134 

303 

214 

471 

215 

541 

584 

083 

41(1 

li 


ii 


6.    Find  the  sum  of  *142,  *  225,  and  *  312. 
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7. 

Subtract: 

10 
6 

9    10 
2     5 

8     10 
1      2 

9 
4 

10 

T 

10 
3 

8. 

Copy  and 

subtract  ; 

942 

896 

107 

1085 

1077 

Oil 

703 

63 

823 

562 

9.    On  a  debt  of  1685  I  pay  $435.     How  nuicli 
do  I  still  owe  ? 

10.  Write  tlie  following  numbers  under  each  other 
and  Jidd: 

21,  60,  and  15  ;    42,  27,  and  30  ;    333,  324,  and  511. 

11.  Write  the  following  numbers  under  each 
other  and  subtract  the  smaller  from  the  larger: 

899  and  473  ;  1064  and  521 ;  1056  and  823. 

12.  I  bought  three  bicycles,  paying  for  the  first 
f  40,  for  the  second  .1i^22,  and  for  the  third  *16. 
What  did  1  pay  for  all  three  ? 

13.  James  v/eighs  107  lb.,  and  George  82  lb.  How 
much  more  does  James  weigh  than  George  ? 

14.  I  paid  10  ^  for  bread,  32  ^  for  coffee,  and  56  ^ 
for  butter.      What  did  I  pay  for  all  ? 

15.  A  farmer  plantevd  12  cherry  trees,  24  apple 
trees,  and  13  i)lum  trees.  H  eleven  tlied,  how  many 
trees  were  there  in  his  orchard? 


10 


1.    Add: 
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Lesson  30 


12 
2 


'12 
2 
2 


12 
2 
2 
2 


12 
2 
2 
2 
2 


82 

2 

2 
o 

Ad 

o 

9 


2.  Wliat  is  the  sum  of  tlie  last  column  ?     Count 
the  number  of  $  2  in  the  hist  column.      G  x  *  2  =  -it?  1 2. 

3.  2x.t2  =  ?    3x12  =  ?    4x'|2  =  ?    5xn  =  ? 

4.  If  1  hat  costs  12,  wliat  will  6  hats  cost? 

•  •    • 

•  •    • 

5.  Count  these  dots  by  2's.  How  many  2's  in  G  ? 
Count  by  3's.     How  many  3's  in  G? 

6  =  3  X  2  or  2  X  3. 

6.  If  eac]i  dot  represents  a  pint,  liow  many  repre- 
sent a  quart?  How  many  quarts  in  G  pt.  ?  What 
will  6  pt.  of  syrup  cost  at  2  dimes  a  quart? 

7.  If  eacli  dot  represents  1  ^,  how  many  represent 
the  value  of  a  2^  postage  stamp  ?  What  will  3  2-cent 
postage  stamps  cost  ? 

68 
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8.  If  eacli  (lot  represents  1  ft.,  wliat  unit  will  3 
(lots  represent?  How  many  feet  in  2  yd.?  What 
will  6  ft.  of  tape  cost  at  3^  a  yd.? 

9.  3  X  2  dimes  =  ?  2x3  dimes  =  ? 
3x2  tens  =  ?  tens  2x3  tens  =  ?  tens 
3x2  5-lb.  =  ?  5-lb.             2x3  5-lb.  =  ?  5-lb. 

10.  What  is  the  cost  of  3  yd.  of  ribbon  at  2  dimes 
a  yd.?  How  nmny  ten  yard  lengths  of  carpet  in  3 
times  2  ten  yard  lengths  ? 

•  •     •     • 

•  •     •     • 

11.  Count  8  dots  by  2  dots  ;  8^  by  2^  ;  8  dimes  by 
2  dimes ;  8  3-lb.  by  2  3-lb. ;  8  2-yd.  by  2  2-yd. ;  8  6-sq. 
in.  by  2  6-sq.  in.  How  many  2's  in  each  case  ?  How 
many  2-units  in  an  8-unit  quantity? 

12.  Count  again  by  4's.  How  many  4  dots  in 
8  dots?  4^  in  8^?  4  dimes  in  8  dimes?  4  3-lb.  in  8 
3-lb.?  4  2-yd.  in  8  2-yd.?  4  6-sq.  in.  in  8  6-sq.  in.? 
How  many  4-units  in  an  8-unit  quantity  ? 

13.  How  many  2's  in  8?     How  many  4's  in  8? 

8  =  4x2  or  2x4. 

14.  Place  10  dots,  count  by  2's  and  5's,  and  show 

that 

10  =  5  X  2  or  2x5. 

Count  again  as  in  questions  11  and  12. 

15.  Place  12  dots  so  as  to  show  that 

12  =  6  X  2  or  2  X  6. 


it  will  3 
What 

:  ?  tens 
=  ?  5-lb. 

2  (limes 
pet  in  3 


climes  by 
. ;  8  6-sq. 
}  ?    How 

dots  in 
5-lb.  in  8 
3-sq.  in.? 

in  8? 
mcl  show 
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16.  Place  14,  IG,  18,  20  dots,  anil  make  similar 
questions. 

17.  Memorize  : 

6  =  2x3  or  3x2. 

8  =  2  X  4  or  4  X  2. 
10  =  2  X  5  or  5  X  2. 
12  =  2  X  0  or  6x2. 

18.  2  and  3  are  called  faefors  of  6.     What  are  the 
factors  of  8  ?  10  ?  12  ?  14  ?  10  ?  18  ?  20  ? 

19.  2  is  one  factor  of  18.  What  is  the  other? 
liow  many  2f  stam^os  can  you  buy  for  18^? 

20.  How  many  2-lb.  Ijricks  of  codfisli  weigh  24  lb.? 

21.  A  board  12  ft.  long  is  cut  into  4  pieces.  Find 
length  of  each  piece.  If  cut  into  4  ft.  pieces,  how 
many  pieces  ? 

22.  What  is   the  total    weight  of   5  2.1b.  cans  of 
peas,  2  3-lb.  cans  of  tomatoes,  2  6-lb.  boxes  of  starch 
and  1  10-lb.  sack  of  flour? 

23  Vegetables  are  put  up  in  1,  2,  and  S-lb.  cans, 
and  flour  in  10-lb.  sacks.  Using  this,  make  examples 
like  question  22. 

24.  Name  the  even  numbers  from  2  to  12.  What 
number  is  a  factor  of  all  tlicse  even  numbers  ?  Name 
all  tlie  odd  numbers  from  1  to  11.  Is  2  a  factor  of 
these?  How  can  you  change  an  odd  number  to  an 
even  number? 


' 
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Lesson  31 

1. 

2x1  ill.  =  ? 

2x5  in.  =  ? 

2x    9in.  =  ? 

2x2  in.  =  ? 

2  X  G  in.  =  ? 

2  X  10  in.  =  ? 

2x3  in.  =  ? 

2x7  in.  =  ? 

2x11  in.  =  ? 

2x4  in.  =  ? 

2x8  in.  =  ? 

2x12  in.  =  ? 

2. 

3x2ft.=  ? 

3x2y(l.  =  ? 

3x2  mi.  =  ? 

2x3ft.  =  ? 

2x3yd.  =  ? 

2x3  mi.  =  ? 

3. 

3x   *2  =  ? 

3x*20  =  ? 

3x#200  =  ? 

2x   *8  =  ? 

2x130  =  ? 

2x1300  =  ? 

4. 

4x   *2  =  ? 

■    4x|20  =  ? 

4x#200  =  ? 

2x   |4  =  ? 

2x|40  =  ? 

2  X  $400  =  ? 

5.  A  dealer  sold  4  sets  of  fnrniture  at  *|200  each, 
and  2  bookcases  at  $30  each.     What  did  all  sell  for? 

6.  A  farmer  received  1200  for  a  span  of  horses, 
•120  apiece  for  3  cows,  and  $4  apiece  for  2  sheep. 
What  did  he  receive  all  together? 


7.  4x.t20  =  ? 
2x140  =  ? 

8.  7x*20  =  ? 

2x*70  =  ? 

9.  10  x*20  =  ? 
20  x*10=? 


5x*20  =  ? 
2x$50=? 

8x$20  =  ? 

2x180=? 

11  x.t20  =  ? 
20  x$ll=? 


6x   $20  =  ? 
2x   160  =  ? 

9x   $20  =  ? 
2x   $90  =  ? 

12  X   $20  =  ? 
20  X   $12  =  ? 
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10.  Wliat  is  the  cost  of  3  2-11).  rolls  of  butter  at 
20^  a  lb.,  2  lb.  of  coffee  at  30^  a  lb.,  and  2  cakes  of 
soap  at  4  ^  a  cake  ? 

11.  Find  the  cost  of  2  lb.  meat  at  12^  a  lb.,  1  can 
corn  at  13^,  1  doz.  lemons  at  30^  a  doz.,  and  1  lb. 
bacon  at  12^  a  lb. 

C()\)y  and  multiply  : 
12.     22^  22^         22^  21^ 

2  8  4 


T) 


21^ 


21^ 

7 


13.  ^2^ 

9 


143 
2 


*34 
2 


*54 

9 


2 


182 
2 


14.  Place   2  under  each  of  these  quantities,  and 
multiply:  24^,  $42,  13  lb.,  52  mi.,  30  da.,  (34  yr. 

15.  There  are  24  hr.  in  1  da.     How  many  hours  in 

2  da.  ? 

16.  If  there  are  21  liills  of  potatoes  in  a  row,  how 
many  hills  are  th- -e  in  0  rows? 

17.  ^Multiply  23  lb.  by  2,  and  21  lb.  by  3.     Add 
your  results. 

18.  What  is  the  cost  of  5  doz.  eggs  at  21^  a  dozen, 
and  2  lb.  of  tea  at  42^  a  pound? 

19.  Memorize  : 

Two  times 


1  is  2 

5  is  10 

1)  is  18 

2  is  4 

0  is  12 

10  is  20 

3  is  6 

7i'j14 

11  is  22 

4  is  8 

8  is  16 

12  is  24 

tf  1 
I 


mi 

Ml 
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20.    What   is   the   meaning   of    2x3  =  6? 
4x2  =  8? 


Of 


21.  Place  dots  so  as  to  show  that  the  factors  of  14 
are  2  and  7  or  7  and  2.  Mow  many  pounds  of  rice 
at  7^  a  pound  can  you  buy  for  14^? 

22.  How  many  8-lb.  pails  of  butter  can  you  get 
from  10  lb.  ?     From  160  lb.  ? 

23.  A  length  of  24  ft.  is  measured  by  the  unit 
4  ft.,  what  is  the  numher?  Draw  this  length,  making 
1  in.  for  1  ft.,  and  measure,  counting  the  number. 
If  the  number  is  4,  what  is  the  unit  of  measure  ? 

24.  Wliat  are  the  factors  of  16  (16  =  2  x  8  or  8 
X  2),  18,  20,  22,  24  ? 


Lesson  32 


1. 


1  qt.  =  ?  \)t. 
3  qt.  =  ?  pt. 
6  qt.  =  ?  pt. 


10  qt.  =  ?  pt. 
12  qt.  =  ?  pt. 

11  qt.  =  ?  pt. 


8  qt.  =  ?  pt. 
5  qt.  =  ?  pt. 

9  qt.  =  ?  pt. 

2.  TIow  many  times  must  a  pint  measure  full  of 
water  be  emptied  into  a  quart  measure  to  fill  it? 
By  what  number  must  you  multiply  to  reduce  quarts 
to  pints?     A  pint  is  what  part  of  a  quart? 

3.  A  pitcher  holds  3  qt.  of  milk.  How  many 
pints  will  it  hold? 

4.  2  qt.  1  pt.  =  ?  pt.  6  qt.  1  pt.  =  ?  pt. 
3  qt.  1  pt.  =  ?  pt.  10  qt.  1  pt.  =  ?  pt. 
7  qt.  1  pt.  =  ?  pt.                    12  qt.  1  pt.  =  ?  pt. 
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5.  How  do  you  recluce  8  qt.  and  1  pt.  to  pints'^ 
MuUiiAy  tlie  number  of  quuits  by  2,  and  add  1  to 
get  tlie  number  of  pints. 


6.  lof  Oin.=  ?in. 
J  of  10  in.  =  '/  in. 
1  of  14  in.  =  ?  in. 


i  of  18  in.=  ?  in. 

;  I  of  24  in.  =  V  ill, 

I  of  lGin.=  ?  in. 


7.    |of-1{f4=:?         |of*40  =  ?         iof.i^400  =  v 


8.    J  of    6pt.=  ?pt. 
lof    8pt.  =  ?pt. 


h  of  12  ]jt.  =  ? 


pt. 


I  of  10  pt.  = 
i  of  22  pt.  = 
J  of  18  pt.  = 


'/  pt. 
pt. 
pt. 


9.    2  pt.  =  1  qt.  r,  pt.  =  ?  qt.         20  pt.  =  ?  qt. 


4pt.=  ?qt.        12pt.= 


qt.        24  pt.  =  ?  qt. 


10. 


5  pt.  =  ?  qt.  ?  pt.  15  pt.  =  ?  qt.  ?  pt. 


9  pt.  =  ?  qt.  ?  pt 


2.3  pt.  =  ?  qt.  ?  pt. 


11.    What  will  8  yd.  of  silk  eost  at  -*  2  a  yd.? 


12. 


If  a  boy  rides  9  mi.  an  hour,  how  far  will  he 


ride  in  2  hr.? 
13.    What  will  5  qt.  1  pt.  of  milk 


cost  at  2^  a  pt.  ? 


14.  A\  hat  will  4  pt.  of  milk  cost  at  G^  a  qt.  ? 

15.  What  is  the  price  of  2  qt.  1  pt.  of  milk  at  G^ 
quart? 

16.  There  ai-e  29  fj-uit  tr 


cherry  trees,  4  plum,  and  the  rest  apple ;  how 


apple  trees  are  there  ? 


ees  in  an  orchard,  5  are 

many 


IM!i 


1:1 


■'■I 
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Lesson  33 


1.  How  long  is  this  oblong  ?     How  wide  ? 

2.  How  many  square  inches  does  it  contain  ? 

3.  The  unit  of  length  used  to  measure  short  dis- 
tances is  1  in.  The  unit  of  area  used  to  measure 
small  areas  is  1  square  inch  (1  sq.  in.). 

4.  Draw  an  oblong  4  in.  long  and  1  in.  wide,  and 
divide  it  into  sq.  in.     What  is  its  area  ? 

5.  Draw  an  oblong  G  in.  long  and  1  in.  wide,  and 
divide  it  into  sq.  in.      What  is  its  area? 

6.  What  is  the  area  of  an  oblong  8  in.  long  and 
1  in.  wide  ?    10  in.  long  ?    12  in.  long  ? 

7.  Make  an  oblong  4  in.  long  and  2  in.  wide. 
Divide  it  into  sq.  in.  How  many  sq.  in.?  Count 
by  4's.  How  many  4  sq.  in.?  Count  by  2's.  How 
many  2  sq.  in.  ? 

8.  Make  an  oblong  8  in.  long  and  2  in.  wide. 
Divide  it  into  sq.  in.  How  many  sq.  in.?  Count 
by  8's.  How  many  8  sq.  in.  ?  Count  by  2's.  How 
many  2  sq.  in.  ? 
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9.    Make  otlier  oblongs,  divide  tluMu   into  scj.  in., 
and  count  their  areas  by  s(i.  in.,  2  S(i.  in.,  and  so  on.  ' 


T 


10.  How  long  is  this  oblong  ?     How  wide  ? 

11.  Into  how  many  rows  is  it  divided  ?  What  is 
the  area  of  each  row?  What  is  the  area  of  the 
oblong? 

12.  The  area  of  this  oblong  is  measured  by  the 
number  6(2  x  3)  and  the  unit  1  sq.  in. 

'    13.    Make  an  oblong  4  in.  long  and   2  iu.  wide. 
Divide  it  as  the  oblong  in  question  7  is  divided. 

14.  What  number  measures  its  area  ?  What  is  its 
area  ? 

number  measures 


5  in.  long  and  2  in.  wide  ?     What  is  its 


or  an 
area  ? 


ol)long 


16.    What  is  the  area  of  an  oblong  6  in.  long  and 


2  in.  wide  ? 


f'n 


t  j 


.1' 
I 
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17.  How  do  you  (ind  tlie  mnnht'r  of  S(|.  in.  in  an 
oblong'  3  in.  long  jind  2  in.  wide?  4  in.  long  jind 
2  in.  wide?  G  in.  long  and  2  in.  wide?  8  in.  long 
and  2  in.  wide?  10  in.  long  and  2  in.  wide?  Any 
length  and  any  width  ? 

18.  Make  problems  like  questions  1  ">  inul  IG. 


:  Lesson  34 

t 

1.  2  X  3  =  G.  2  and  3  are  called  factors  of  G.  G 
is  the  product  of  2  and  3. 

2.  2  and  4  are  the  factors  of  what  number  ?  4 
and  2  are  the  factors  of  what  number  ? 

3.  2  and  G  are  the  factors  of  what  number  ?  2 
and  7  ?     9  and  2  ?     2  and  11  ?     12  and  2  ? 

4.  2  is  one  factor  of  8.  What  is  the  other  factor  ? 
4  is  one  factor  of  8.     What  is  the  other  factor  ? 

5.  2  is  one  factor  of  each  of  the  followinGf  nuni- 
bers,  what  is  the  other  factor?  12,  18,  24,  IG,  G,  14, 
10,  22. 

6.  7  is  one  factor  of  14.  What  is  the  other  .""ictor  ? 
9  is  one  factor  of  18.     What  is  the  other  factor  ? 

7.  What  are  the  factors  of  each  of  the  following 
numbers :  G,  10,  12,  8,  20,  16,  24,  14,  22  ? 

8.  If  1  yd.  of  silk  costs  '1^3,  wdiat  will  2  yd.  cost  ? 

9.  If  2  is  one  factor  of  10,  what  is  the  other  fac- 
tor? If  2  loaves  of  bread  cost  10^,  what  will  1 
loaf  cost  ? 
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10.  If  a  man  walks  1  mi.  in  20  niin.,  liuw  luii^ 
will  lie  tako  to  walk  4  ini.? 

11.  ir  1  horse  costs  "^^UO,  what  will  4  such  horses 
cost  ? 

12.  What  must  8^  be  multiplied  by  to  ^nve  1(1^? 
At  8^  a  pound,  how  many  i)ounds  of  rice  will  cost 

13.  What  will  2  doz.  lead  pencils  cost  at  24^  a 
dozen  ? 

14.  What  will  5  boxes  of  note  paper  cost  at  20^  a 
box? 

Lesson  36 


V 


1.   2  X    3)^=    0^.  A  of    (1^  = 

2x    G^  =  12^.  I  oil2^  = 

2x    1)^  =  18^.  I  of  18^  = 

2x  12^  =  24^.  lof  24^  = 


24^-12^  = 


2.    What  is  the  meaninfj  of  A  of  8  =  4  ?     Of  X  of 


12: 

=  6? 

3. 

1  of  |1G  =  ? 

|- of  1160  =  ? 

I  of  24  mi.  =  ? 

1  of  240  mi.  =  ? 

1  of  G  in.  =  ? 

^  of  8  ft.  =  ? 

4. 

1  ft.  =12  in. 

|-ft.  =?in. 

2  ft.  =  ?  in. 

5. 

1  dime  =  10  f^. 

1  dime  =  '^  ^. 

2.1  dimes  =  ?^. 

6. 

f  1  =  100^. 

^i  =  U. 

#21=?^. 

7. 

1  doz.  =  12. 

1  doz.  =  ? 

2|  doz.  =  ? 

8. 

1  hr.  =  1)0  min. 

1  hr.  =  ?  min. 

2 J  hr.  =  ?  min. 

"I 

t  t 
Ml 


.11 

I;    -J 


''rl 
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1  (la.  =  -24  hr. 

I  (la.  =  ?  hr. 

\  vr.  =  ?  mo. 

10. 

1  ^al.  =  4  ([t. 

.]  i,^al.  =  ?(it. 

2},  <.al.  =  ?(it. 

11. 

1  ([t.  =  2  i)t. 

<).]  <it.  =  ?i)t. 

lU  (it.  =  .^i)t. 

12.  If  1  gal.  oi"  kurosL'iiu  costs  1  diiiiu,  what  part 
of  a  (limo  will  .]  i^al.  cost?  How  many  cunts  will 
^   gal.  cost? 

13.  If  1  11).  of  sugar  costs  (5^,  how  many  cents 
will  2.1  11).  cost? 

ad 

14.  What  will  half-a-dozen  lemons  cost  at  24^  a 
tloz.?   Ilalf-a-doz.  silver  spoons  at  -t  22  a  doz.  ?   1 1  doz.  ? 

15.  A  pail  contains  8  qt.  of  water.  How  many 
quarts  will  be  left  in  the  pail  after  10  pt.  are  taken 
out  ? 

16.  H  1  qt.  of  molasses  costs  40  ^,  what  will  1  pt. 
cost?     What  will  2  qt.  1  pt.  cost? 

17.  A  dish  holds  3  qt.  of  berries  and  1  pint  more. 
How  many  pints  did  it  hold,  and  what  did  they  cost 
atlO^aqt.? 

18.  How  many  quarts  in  2  gal.  2  qt.  ?  How  many 
pints  in  2  gal.  2  qt.  1  pt.  ?     In  1  gal.  3  qt.  1  pt.  ? 

19.  What  is  the  cost  of  2  gal.  2  qt.  1  pt.  of  milk 
at  2  ^  a  pt.  ? 

What  docj  a  milkman  gain  by  buying  1  gal.  3  qt. 
1  pt.  of  milk  at  2  ^  a  pt.  and  selling  it  at  3  P  a  pt.  ? 

20.  Copy  and  multiply  : 


21^ 
2 


32^ 


44^ 


53^ 


64^ 


72^ 
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21.  Ihnv  iinu;]i  more  will  1>  yd.  „f  cloth  co.st  jil 
44^  a  yd.  tluui  8  yd.  at  22^  a  yd.? 

22.  A  boy  walks  2  mi.  to  tlui  (It-pot,  rides  on  tlie 
train  for  2  hr.  at  the  rate  of  32  mi.  an  honr,  and  then 
drives  4  mi.  to  his  friend's  house.  What  is  the 
whole  distanee  ? 

23.  Make  questions  using  the  followinjr  pHce  list: 
Coffee  at  30^  a  lb.  liutter  at  24^  a  lb. 
Eggs  at  14  ^  a  doz.            Fmit  at  22  ^  a  qt. 

Lesson  36 


a 


1.  How  long  is  the   line  a  ?     How  lonff  is  the 
line  6?  ^ 

2.  Compare  b  with  a.     The  line  h  is  measured  2 
times  by  the  line  a.     The  ratio  of  b  to  a  is  2. 

3.  Compare  a  with  ^.     What  part  of  b  is  needed 
to  make  a?     a  is  |  of  b.     The  yv«^/o  of  a  to  i  is  i . 


a 


4.  How  long  is  «  ?     How  long  is  b  ? 

5.  Compare  b  with  a.     b  is  measured  how  many 
times  by  a  ?     The  ratio  of  5  to  «  is  what  ? 

6.  Compare  a  with  ^».     What  part  of  b  needed  to 
make  a  ?     The  ratio  oi  a  to  b  is  what  ? 


il 


r 


. 
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7.  Compare  4  in.  with  2  in.  A  4-in.  line  is 
measured  liow  often  by  a  2-in.  line  '/  The  ratio  of 
4  in.  to  2  in.  is  2. 

8.  Compare  2  in.  with  4  in.  What  part  of  4  in. 
is  needed  to  make  up  2  in.?  2  in.  is  ^  of  4  in.  The 
ratio  of  2  in.  to  4  in.  is  I. 

ad 

9.  Draw  a  line  3  in.  long.  Draw  a  line  G  in, 
long.     Divide  this  line  into  parts  each  3  in.  long. 

10.  Compare  6  in.  with  3  in.  3  in.  measures  G  in, 
how  many  times  ?     The  ratio  of  6  in.  to  3  in.  is  2. 

11.  Compa^'e  3  in.  with  6  in.  What  part  of  G  in. 
is  needed  to  make  up  3  in.  ?  3  in.  is  what  part  of  G 
in.  ?     The  ratio  of  3  in.  to  G  in.  is  what? 

12.  Memorize  :  |  is  the  ratio  of  1  in.  to  2  in.  ; 
of  2  in.  to  4  in.  ;  of  3  in.  to  G  in. 


Lesson 

37 

Copy 

and  add 

• 
• 

1.  2 

1 

2 

3 

2 

2 

# 

G 

3 

3 

2 

3 

1 

6 

1 

1 

2 

4 

4 

8 

6 

i 

1 

3 

2.   2 

3 

3 

6 

B 

2 

4 

2 

6 

1 

4 

J 

22 

33 

40 

51 

62 

73 

3.  4 

6 

3 

1 

4 

3 

1 

2 

3 

0 

3 

3 

10 

81 

43 

§1 

12 

92 

in.  ; 


$ 


$ 


4.  21 
11 
51 

5.  281 
222 
314 
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46  34  22 

111  121 

304  502 

182  375 


73 
14 
12 


545 
123 
331 


77 

24 
30 

25 

32 1 
130 
533 


6.  1  liere  are  102  pages  in  the  First  Reader,  150 
in  tlie  Second,  and  245  in  the  Third.  How  many 
pages  are  there  in  tlie  tliree  Readers? 

Copy  and  subtract  : 
32  45  U 


7. 


8. 


11 

245 
123 


31 


329 
115 


96 
73 

85 
32 

69 
26 

675 
254 

486 
232 

1065 
25:i 

9.    A  man's  salary  is  1840,  in  addition  to  wl.ich 

are  ^bZb,  how  much  can  he  save? 


10. 


11. 


896 
273 

2345 
1223 


678 

2m 

3546 
2314 


795 

385 

6547 
i2^ 


888 
543 

9861 
2341 


999 
601 

7209 
2106 


12.    A   span   of   horses    weighs    2469   lb.     If   one 
weighs  1224  lb.,  what  does  the  other  weigh  ? 


I 


,1 
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Copy  and  multiply  : 

13.   232^  423^ 

2  2 


G34^ 
2 


804^  30(1^ 


"7 


14.  Make  simple  practical    questions   illustrating 

18  --  2  =  14,  and  -f  8  -h  $2  =  4.     What  is  the  mean- 
ing of   6-r-2  =  3? 

Copy  and  divide  : 

15.  2)42       2)84       2)nf)       2)28       2)^10       2)^ 

16.  2)24G         2)128         2)()42         2)804        2)188 

17.  1636-3  =  ?      1488^*4  =  ?      |168  h- 8  =  ? 

18.  If  a  2-lb  roll  of  butter  costs  64  ^,  what  is  the 
price  per  lb.  ? 

19.  What  is  the  price  of  cheese  per  lb.  when  4  lb. 
cost  84^? 

20.  Out  of  a  bajT  containincf  159  nuts  4  children 
each  took  a  handful  and  there  were  still  left  in  the 
bag  119  nuts.  How  many  nuts  did  the  children 
take  ?     How  many  did  each  get  on  the  average  ? 

Lesson  38 

1.  Draw  a  line   1  ft.  lonc^.      Draw  a  line  2  ft. 
long.     Divide  this  line  into  parts  each  1  ft.  long. 

2.  Compare  2  ft.  with  1  ft.     The  ratio  of  2  ft. 
to  1  ft.  is  what  ? 
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4  lb. 


2  ft. 


Ilonc: 


or. 


2  ft. 


3.  Comptire  1  ft.  with  2  ft.  Wliat  part  of  2  ft. 
is  needed  to  make  up  1  ft.  ?  1  ft.  is  wliat  part  of  2 
ft.?     The  ratio  of  1  ft.  to  2  ft.  is  what  ? 

4.  What  is  the  ratio  of  1  yd.  to  2  yd.?  Of  1^ 
to  'Ip.  Of  II  to  12?  Of  1  da.  to  2  da.?  Of 
1  hr.  to  2  hr.  ? 

5.  If  12  Avill  buy  12  yd.  of  ril)bon,  w^liat  part  of 
12  yd.  will  1 1  buy  ?     How  many  yards  ? 

6.  i.  a  train  travels  GO  mi.  in  2  hr.,  what  is  the 
rate  2)er  hour  ? 

7.  Draw  a  line  4  in.  long.  Draw  n  line  8  in. 
long.     Divide  this  line  into  parts  eacli  4  in.  long. 

8.  Compare  S  in.  with  4  in.  8  in.  is  measured 
liow  many  times  by  4  in.?  'J'he  ratio  of  8  in.  to 
4  in.  is  wJiat  iuind)er  ? 

9.  What  is  the  ratio  of  S  ft.  to  4  ft.?  Of  8^ 
to  4^?  Of  18  to  14?  Of  8  da.  to  4  da.?  Of 
8  hr.  to  4  hr. 

10.  A  boy  wrdks  10  mi.  in  4  hr.  At  tlie  same 
rate,  how  many  ii.  .  -s  10  mi.  will  he  walk  in  8  hr.  ? 
How  many  miles  ? 

11.  H  14  buys  3  yd.  of  cloth,  how  many  yards 

will  #8  buy? 

12.  Compare  4  in.  with  8  in.  What  part  of  8  in. 
is  needed  to  make  up  4  in.?  4  in.  i>s  what  part  of 
8  in.  ?     What  is  t^  ^  ratio  ui  4  in.  to  8  in.  ? 
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13.  Wliat  is  the  ratio  of  4  ft.  to  8  ft.  ?  Of  ^-i 
to  *  8  ?     Of  4  yr.  to  8  yr.  ?     Of  4  lb.  to  8  lb.  ? 

14.  At  the  rate  of  88  a  doz.,  what  part  of  a  dozen 
pairs  of  stockings  will  cost  -it?  4?  How  many  pairs  ? 
What  will  4  bars  of  soap  cost,  at  the  rate  of  8  for 
50^? 

15.  Draw  lines  5  in.  long  and  10  in.  long.  Divide 
the  line  10  in.  long  into  parts  each  5  in.  long. 

16.  What  is  the  ratio  of  10  in.  to  5  in.?  Of 
5  in.  to  10  in.? 

17.  What  is  the  ratio  of  2  to  4?  3  to  G?  4  to  8? 
5  to  10? 

18.  Name  other  numbers  that  |  is  the  ratio  of. 

19.  2  is  the  ratio  of  what  numbers  ? 

20.  What  is  the  ratio  of  12  to  6  ?  Of  6  to  12  ? 
Of  16  to  8  ?    Of  8  to  IG  ? 

21.  What  wi'l  H  lb.  of  sugar  cost,  when  IG  lb.  are 
sold  for  84^  ?     What  will  12  lb.  cost  ? 

22.  What  is  the  ratio  of  1  qt.  to  1  pt.?  Of  1  pt. 
to  1  qt.?  Of  1  din^  to  1  nickel?  Of  1  nickel  to  1 
dime  ?    Of  <me-quarter  d(  >llar  to  one-half  dollar  ? 


Lesson  39 

1.  Tl*e  length  of  a  she*-t  of  drawing-paper  is  9  in. 
Here  the  unit  of  measure  is  1  in.  The  number  that 
measures  the  length  is  9. 
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2.  The  widtli  of  a  shoot  of  drawing-paper  is  (>  in. 
Wliat  is  the  unit  of  mauure?  What  is  the  number 
that  measures  the  widtli  ? 

3.  Tlie  length  of  a  table  is  4  ft.  What  is  the 
unit  of  measure  ?  What  is  the  number  that  measures 
its  length  ?    4  is  the  ratio  of  the  length  to  1  ft. 

4.  Tlie  width  of  a  room  is  (>  yd.  What  is  the 
unit  of  measure?     Wliat  is  the  number? 

5.  'I'he  distance  between  two  cities  is  .10  mi. 
What  is  the  unit  of  measure  ?  What  is  the  nundjer 
of  units  ? 

6.  A  pitcher  holds  3  qt.  of  milk.  What  is  the 
unit  of  measure  ?  What  number  measures  the  quan- 
tity of  milk  ? 

7.  A  pail  holds  6  2-qt.  cans  of  milk.  What  is 
the  unit  of  measure  ?  What  is  the  number  of  units  ? 
How  many  gallons  will  the  pail  hold  ? 

8.  The  quantity  of  kerosene  in  a  can  is  measured 
by  the  number  5  and  the  unit  of  measure  1  gal.  How 
much  kerosene  is  there  in  the  can  ? 

9.  I  buy  10  bu.  of  potatoes.  What  is  the  unit  ? 
What  number  measures  the  quantity  of  potatoes? 

10.  A  family  eats  2  5-lb.  pails  of  butter  in  1  mo. 
What  is  the  unit?  How  many  units  of  1  lb.  each.? 
How  many  2-lb  rolls  of  butter  would  the  family  eat 
in  one  month  ? 


'.i.ifi 
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11.  When  a  grocer  sells  sugar,  why  dues  he  weigli 
it  ?     What  unit  does  he  use  ? 

12.  A  book  contains  250  pages.  What  number 
measures  the  size  of  the  book  ?     What  is  the  unit? 

13.  A  room  is  8  yd.  1  ft.  0  in.  long.  What  three 
units  are  used  to  measure  the  length  of  tlie  room  ? 

14.  The  quantity  of  berries  in  a  crate  is  measured 
by  the  number  1()  and  the  unit  1  qt.  Mow  many 
quarts  of  berries  are  there  in  a  crate  ? 

15.  Tiie  cost  of  a  yard  of  ribbon  is  measured  by 
the  nund)er  2  and  the  unit  1  dime.  How  many  cents 
did  it  cost  ?    What  is  the  ratio  of  the  cost  to  1  nickel? 

16.  If  tlie  unit  of  money  is  a  ten-dollar  bill,  how 
many  dollars  are  there  in  2  units?  If  there  are  2 
units  of  money  in  20  ^,  what  is  the  uidt  ?  Paid  an 
account  of  $bO  with  5  coins  of  equal  value.  How 
many  dollar  units  is  each  coin  worth  ? 

17.  Draw  two  oblongs  each  of  which  will  contain 
6  sq.  in. 

18.  An  oblong  contains  0  sq.  in.  What  is  the 
unit  of  measure  ?  What  number  measures  the  area? 
With  a  2-sq.  in.  unit,  what  number  ?  With  a  3-sq. 
in.  unit,  what  number  ? 

Lesson  40 

1.    What  is  the  ratio  of  1  in.  to  2  in.  ?    Of  1 
1  ft.  to  2  ft.  ?     Of  1  yd.  to  2  yd.  ? 
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2.  If  2  yd.  of  cloth  cost  #1,  what  part  of  i'l 
will  1  yd.  cost.?     How  many  cents? 

3.  If  2  yd.  of  ribbon  cost  12^,  what  part  of  12^ 
will  1  yd.  cost.?     How  many  cents? 

4.  VVliat  is  the  ratio  of  2  lb.  to  4  lb.?  If  4 
lb.  of  sugar  cost  20^,  what  part  of  20^  will  2  lb. 
cost.  ?     What  will  2  lb.  cost  ? 

5.  If  4  loaves  of  bread  cost  24^,  wliat  part  of 
24 J^  will  2  loaves  cost?     What  will  2  loaves  cost? 

6.  What  is  the  ratio  of  4  to  2?  If  2  lead  jjen- 
cils  cost  T)^,  what  will  4  lead  pencils  cost? 

7.  What  is  the  ratio  of  3  to  0?  If  0  spools 
of  thread  cost  22^,  what  part  of  22^  will  3  spools 
cost?     What  will  3  spools  cost? 

8.  What  is  the  ratio  of  8  to  4  ?  If  4  lemons 
costs  10^,  how  many  times  10^  will  8  lemons  costs? 
What  will  8  lemons  cost  ? 

9.  What  is  the  ratio  of  a  nickel  to  a  dime  ? 
If  a  dime  will  buy  12  bananas,  how  many  will  a 
nickel  buy  ? 

10.  What  is  the  ratio  of  4  lb.  to  2  lb.?  If 
2  lb.  of  coffee  cost  70^,  how  many  times  70^  will 
4  lb.  cost  ?     What  will  4  lb.  cost  ? 

11.  What  is  the  ratio  of  a  50^  piece  to  a  25^ 
piece?     Of  a  25^  piece  to  a  50^  piece? 
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12.  If  Ji  50^  \nvAiii  will  buy  IG  11).  of  walnuts,  liow 
many  pounds  will  a  25^  pi(3cc  buy? 

13.  What  is  tlic!  ratio  of  1  unit  of  any  kind  (as  2 
11).,  8  yd.,  or  ^4)  to  two  units  of  the  same  kind  (as  4 
11).,  0  yd.,  or  •it' 8)  ?  If  2  units  of  rii)l)on  (as  0  y<lO 
cost  80^,  what  will  1  uiut  (.;•:  -\  yd.)  cost? 

14.  Draw  sin  ohlonuj-  8  in.  loncf  and  2  in.  wide. 
Draw  an  oblon**"  3  in.  lon<»'  and  1  in.  wide.  What 
is  the  ratio  of  the  first  oblonsjf  to  the  second? 


1.    Memorize : 


Lesson  41 

Thi'ee  times 


lis    3 

5  is  15 

9  is  27 

2  is    6 

6  is  18 

10  is  30 

Sis    9 

7  is  21 

11  is  03 

4  is  12 

8  is  24 

12  is  36 

2.  Count  by  3's  from  3  to  36. 

3.  Count  by  3\s  from  36  to  3. 

•  •    •    • 

•  •    •    • 

•  •    •    • 

4.  Count  the  number  of  these  dots  by  4's ;  by  3\s. 
There  are  how  many  counts  of  4  dots  ? 

There  are  how  many  counts  of  3  dots  ? 

12  =  3  X  4  or  4  X  3. 
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5.  If  each  dot  represents  1  ft.,  what  do  3  dots 
represent?  How  many  yards  in  12  ft.?  How  many 
feet  in  8  yd.  2  ft.  ? 

6.  H  eaeh  dot  rei)resents  1  (jt.,  how  many  dots 
represent  1  gal.?  How  many  (piarts  in  3  gal.? 
Wliat  is  tlie  price  of  3  gal.  2  qt.  of  kerosene  at  12^ 
per  gal.  ? 

7.  If  each  dot  represents  1  s(p  in.,  draw  the  iigure 
represented  by  the  12  dots?  How  long  is  it?  How 
wide?  What  is  tlie  area  of  an  oblono-  4  in.  loiip-  and 
3  ill.  wide?  4  yd.  long  and  3  yd.  wide?  Draw  a 
scjuare  yard  on  the  blackboard. 

8.  Place  15  dots  so  as  to  show  that 

15  =  8  X  5  or  5  x  3. 

How  many  feet  in  5  yd.?     The  area  of  an  oblong 
5  in.  long  is  15  sq.  in.     How  wide  is  it? 

9.  3  is  one  factor  of  each  of  the  following  nnm- 
bers,  what  is  the  other  :  6,  18,  12,  21,  30,  24,  36,  27, 
33? 

10.  1)  is  one  factor  of  18.  Wliat  is  the  other 
factor?  8  is  one  factor  of  24?  What  is  the  other 
factor  ? 

11.  What  are  the  two  factors  of  each  of  the  fol- 
lowing numbers : 

21  (3  X  7  or  7  x  3),  12,  27,  9,  33,  18,  30,  15,  30? 

12.  12  is  one  factor  of  30,  what  is  the  other?  How 
many  feet  in  36  in.  ?  A  dozen  yards  of  cloth  cost  30 
dimes,  what  is  the  cost  of  1  yd.  ?    How  many  cents  ? 
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03 
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62 


18 


14.    72 


68 


81 


92 
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15.    112 
3 


221 


321 


231 


333 


203 


16.    7 
3 

3         5 

7         3 

3 
5 

3 

9 

3 

6 

3 

8 

3 
12 

17.    30 
5 

81 

7 

32 
4 

31 
9 

84 
2 

31 
5 

18.  Find  the  total  cost  of  : 

3  lb.  crackers  at  7  ^  a  lb. 

2  lb.  wafers  at  12^  a  lb. 
7  lb.  oatmeal  at  3  ^  ii  lb. 

3  lb.  of  raisins  at  10^  a  lb. 

19.  A  man  walked  east  3  lir.  at  the  rate  of  3  mi. 
an  hr.,  and  then  walked  west  5  mi.  How  far  was  he 
then  from  his  starting-point?  Draw  a  line  to  repre- 
sent the  road,  and  mark  the  distances. 

20.  3^     3)63     3) 96     3) 246      3)336     3)696 

21.  5)  105    6)186     7)140    8)248    9)  279    9)1^89 

22.  How  many  weeks  are  there  in  210  da.  ?  How 
many  gallons  in  128  qt.  ?     How  many  yd.  in  150  ft.? 
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23.  A  man  walks  12  mi.  at  tliu  rate  of  3  mi.  an 
lir.,  and  retuiiis  at  tlie  rate  of  4  mi.  an  Iiour.  How 
many  hours  is  he  gone  ? 

24.  A  farmer  divides  330  A.  eciually  among  his  3 
sons.     What  is  the  sliare  of  each? 
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1.      4 

40 

50 

200 

30 

30 

no 

3 

3 

3 

3 

6 

8 

3 

2.    60 

30 

120 

80 

30 

700 

300 

3 

9 

3 

3 

5 

3 

4 

3.  A  milkman  traded  3  horses  worth  $  80  each  for 
7  cows  worth  |30  each.  How  much  money  should 
he  receive  in  addition  ? 

4.  2ft.  =  ?in.    2  ft.  e)in.  =  ?in.    3  ft.  2  in.  =  ?in. 

5.  24  in.  =  ?  ft.  28  in.  =  ?  ft.?  in. 

39  in.  ^  ?  ft.  ?  in. 

6.  1  gal.  =  4  qt.  3  gal.  2  qt.  =  ?  qt. 

3  gal.  3  qt.  =  ?  qt. 

7.  Byd.  =  ?ft.     6yd.  2ft.  =  ?ft.     8yd.lft.=?ft. 
How  do  vou  reduce  yards  to  feet  ? 


you 


8.    12ft.  =  ?yd.     8ft.=?yd.?ft.    28  ft.  =  ? yd.? ft. 
How  do  you  reduce  feet  to  yards  ? 
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9.    17  ft.  =?v«l.'.M*t.  -J:;  It.  =  /yd.  ?ft. 

;U  ft.  =  /yd.  ?lt. 

10.    A   jug  cnntains  ;>  "al.   '2  ([t.   of  cu\vv.      IIo 


w 


(T 


iMiiny  quarts  of  cider  are  there  iu  the  ju 

11.  A  room  is  6  yd.  2  ft.  louy.  How  many  feet 
long  is  it  ? 

12.  A  rope  is  IT)  ft.  h)ng.  Into  how  many  pieees 
eiieh  1  yi\.  hmg  can  it  be  eMt'/ 

13.  I^'rom  a  \)\va'v,  of  (doth  4  yd.  long  a  [liece  2  ft. 
long  has  been  cut.     How  many  feet  of  cloth  are  left? 

14.  H"  1  i\t.  of  milk  costs  (If^,  lind  the  cost  of  1  qt. 
juid  1  pt.      Of  2  qt.  and  1  })t. 

15.  H'  1  yd.  of  cand)ric  costs  12^,  lind  the  cost  of 
2  yd.  1  ft.    "of  3  yd.  1  ft. 

16.  What  will  a  man  earn  in  1  wk.  3  da.  at  -i^B 
a  day. 

17.  If  a  boy  i)icks  8  pt.  of  berries  in  1  hr.,  how 
many  (juarts  will  he  pick  in  3  hr.  ? 

18.  My  chicken  coop  is  3  yd.  1  ft.  long  and  2  yd. 
wide.     How  long  must  a  rope  be  to  go  around  it? 

19.  If  my  hens  lay  6  eggs  a  day,  how  many  dozen 
(h)  they  lay  in  one  week ?  What  are  they  woith  at 
20  ^  a  doz.  ? 

20.  1  divide  |  of  24  ^  equally  among  3  boys.  What 
does  each  get?  \  of  24  is  3  times  what  nund)er? 
I  of  16  is  4  times  what  number?  J  of  42  is  3  timet: 
what  number  ? 


LESSON  43 

Lesson  43 
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2.    Draw  au  oblong  4  in.  long  and  3  in.  wide 
>>mde  .t  as  the  oblong  in  question  1.     What  is  its 

bvlt^'Tr"*  *'"  T'  "^  *''"  ""^^""ff  '"  question  2 
by  dots,  putting  one  dot  for  each  square  inch. 
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4.  Wliat  is  the  Jirea  of  an  oblong  6  in.  long  and 
3  in.  wide?     8  in.  long  and  8  in.  wide? 

5.  Make  exani[)les  like  (juestion  3. 

6.  Draw  on  tlie  board  an  oblong  3  ft.  long  and 

2  ft.  wide.     What  is  its  area?     Draw  a  square  yard. 
How  many  square  feet  in  its  area? 

7.  Wliat  is  tbe  areji  of  an  oblong  4  ft.  long  and 

3  ft.  wide  ?    0  ft.  long  and  3  ft.  wide  ?    6  yd.  long 
and  3  yd.  Wi    ,.  ? 

8.  Draw  the  last  oblong  in  question  6,  making 
1  in.  for  1  yd.  Wliat  does  1  sq.  in.  in  your  drawing 
represent  ? 

9.  An  oblong  contains  12  s(i.  in.  The  unit  of 
measure  is  1  sq.  in.  The  nund)er  12  measures  the 
area. 

10.  What  number  and  what  unit  measure  the 
area  of  an  oblong  containing  8  sq.  in.  ?  16  sq.  in.  ? 
i)  sq.  ft.  ?     10  s(i.  ft.  ?     {)  sq.  yd.  ?     14  sq.  yd.  ? 

11.  An  oblong  is  4  in.  long  and  3  in.  wide.  What 
number  measures  its  area  ?     What  is  its  area  ? 

12.  An  oblonjx  is  8  in.  lono;  and  3  in.  wide.  What 
number  measures  its  area  ? 

13.  What  num.bers  measure  the  areas  of  the  fol- 
lowing oblongs,  and  what  are  their  areas  ? 

Length  Width  Lonpth  Width 

4  in.  2  in.  10  in.  3  in. 

G  in.  2  in.  7  ft.  3  ft. 

9  in.  3  in.  8  yd.  3  yd. 
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14.  A  room  i.s  12  ft.  long  ami  9  ft.  wide.     How 
"uny  square  yards  of  carpet  are  needed  to  eover  if/ 

15.  One    oblong   is    7   in.    I„no.  ,i,„l   2   in.    wi.le 
Another  ,s,.  in.   long  and  3  in.   wide.      VVIuH    W 
larger,  and  liow  niucli  ? 

16.  A  rug  is  bouglit  for  a  room  15  ft.  by  12  ft 
If    he  edge  of  the  rug  is  everywhere  1  ft.  fron,  tl 
w.dl,  what  are  Us  length  and  breadth/     D.aw  the 
roon.  and  rug  on  the  board,  n.aking  1  in.  for  1  ft. 

Lesson  44 

1.  Wliat  will  8  lemons  cost  at  3^  each? 

2.  What  will  31  yd.  of  ribbon  cost  at  8^  a  yd  V 

3.  What  is  the  cost  of  12  yd.  of  tape  at  2,!  ^  a'  ^-d.  v 

cost*?    "  ^  '''''■  °^  """'■  '"''  *^**'  ^^'"''  ^"11  1  '^W- 

apie'; ?''''"*  ''  *'"  ""'  "'  ""  ''''■'"'  -•""^-■''  at  3^ 

6     A  man  wailcs  3  „,i.  an  honr  for  6  hr.     I|„w 
far  does  he  walk  ?    ll„w  long  is  he  gone  if  l,e  ret 
at  the  rate  of  9  mi.  an  hr.  ?  ''         '       'ttuins 

V.    A  man  travels  0  hr.  at  the  rate  of  30  „,i.  an 
iioui.     How  far  does  he  travel  ? 

8.    How  many  days  are  there  in  3  wk.  2  .la.  ? 
3.    Flow  many  hours  will  it  take  to  drive  "4  ,„; 
at  the  rate  of  8  mi.  an  hour  ?  >'^<' -H'>'., 
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10.  If  a  bag  holds  3  bu.  of  potiitoes,  how  many 
bags  will  hold  86  bu.  ? 

11.  Place  3  under  each  of  these  quantities  and 
inultiply :  $  22,  31  ^,  42  qt.,  52  lb. 

12.  Find  the  cost  of  3  bicycles  at  |5  32  apiece. 

13.  A  milkman  has  92  customers  who  take  on  the 
a\>u'age  3  '{t.  of  milk  a  day.  How  many  quarts  of 
milk  does  he  sell  a  day? 

14.  Divide  each  of  these  quantities  by  3:  %ijO^ 
39^,  ()U  qt.,  93  1b.,  21G  bu. 

15.  If  3  bu.  contain  9»)  qt.,  how  many  quarts  are 
there  in  1  bu.  ? 

16.  Ir  how  many  weeks  will  a  person  pay  ii)156 
for  board  at  the  rate  of  $  3  a  week  ? 

17.  If  1  boy  can  do  a  piece  of  wc^'k  in  6  da.,  how 
long  will  it  take  3  boys  to  do  it? 


Lesson  46 

'^     1  of    18  in.  =  ?     I  of    24  in.  =  ? 
''      "^""in.  =?     ;^of210in.  =  ? 


1.  1  of    6  in.  =  ?     1  of    18  in.  =  ?     J  of 
1  of  33  in.  =  ?     I  of  150  in.  =  ?     '}  of  : 

2.  12  in.  --  3  in.  =  ?  12  in.  -  3 


3 

2.   12  in.  --  3  in.  =  ? 
21  in.  -  3  in.  =  ? 


21  in 

18  in.  -f-  0  in.  =  ? 

3.   1  ft.    =  ?  in. 

i  yd.  =  ?  ft. 


21  in.  -  3 

18  in.  ^  () 


J  ft.    =  ?  in. 
1  yd.  =  ?  in. 


ift. 


?  in. 
?  in. 


4.   1  (la.    =  ?  lir. 


1  hr. 
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i<lii.     =?l,r. 


^min.    Xhv.     =ynnn.     i  h,.     =  .  ,,i,,. 


^  mm.  =  ?  sec.     l  min.  =  ?  sec. 


5.   1  mill.  =  ?  sec. 

o   (loz.    =  ?  J   (h)'/      —  •'•  1   ,1  ,11 

2  3   tlOZ.    -  .  I  auz.  4-  1  tloz.  =  / 

6.  If  3  lb.  of  siicvar  cost   15^,  what  will  t  jl, 
cost?     Wliiit  will  2  lb.  cost? 

7.  [paid  *18  for  coal  at*' G  a  ton.     How  inaiiv 
tons  (h(l  1  buy? 

8.  If  8  ^a\.  of  kerosene  cost  3(1^,   what  will  1 
gal.  cost  ?     What  will  2  gal.  cost  ? 

9.  Mary  spends  24^  for  lace  at  12^  a  yd      How 
many  yards  does  she  buy  ? 

10.  Divide  2  dozen  roses  equally  among  3  persons. 

11.  A  man  buys  2  horses  for  #220.     What  is  the 
cost  of  each  horse  ? 

12.  An  oblong  is  4  in.  long  and  3  in.  wide.     How 
many  square  inches  does  it  contain  ? 

13.  An  oblong  contains  15  sq.  in.     If  it  is  3  in 
wide,  how  long  is  it  ?     Draw  the  oblong. 

14.  I  bought  11  doz.  bananas  at  the  rate  of  15^  a 
aoz.      What  did  I  pay  for  them  ? 

15.  A  mason  earns  30^  an  hour.     How  much  will 
he  earn  in  1  da.,  if  he  works  i)  hr.  a  day  ? 
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^'    J)nuv  a  line  2  ;,.    j 

^  ">•  to  <^  in.  i^wLt  ;■'•'''"''''* '^     Thonaioof 
2-    i>nivv  Jiiies  4  in    .,,,.]  io  •      , 

--.v..  i,,,.  ,..,„  ,„:::'•  ;^^  -  -n.  i. ,, , 

-^-  ^"-  to  4  jn.  is  wJmt?  ^^'^'  ^'''tio  of 

^^--tioof6in/to;.r'    '"'^  ^^-tis 

6-    VVJmtisth 
^<^«8?    15  to  5? 


111.? 


e  ratio  of  6  to  2  ?    9 


^^h.?   18  a 


Wiat  is  tl 


5  to  15  ?    1 


to  6 


8  to  6  ?    6 


S  to  4  ? 


le  i-atio  of  5  ft.  to  1 


«•    Jf  15  lb.  of 


;^^-to6cIoz.?   .18  to* 24 


to  18  ? 


'^ft.?   18  11 


).  to 


Jost? 


butt 


e^'  cost  f  3,  what  will  5 


Jf  5  yd.  of  silk 


t>  lb. 


124? 

9-    i  is  tl 

^  to  ?     1)  to  V 

10.    .'JistI 


cost  fffS,  bow 


many  yards  will 


le  ratio  of- 4  to  ?     5 


10  to    ?       11  to    9      10 

X  4^ 


to  ?    6  to  ?     7 


cost 


to  ? 


to  ? 


to?     24 


to 


H3  ratio  of  12  to  ?     l, 


27  to?     30 


to  '/     33 


'^to?    18  to  :>    ,1 

'^  to  ?     36  to  ? 
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11.  -J  is  the  ratio  of  wluit  numbers?  ?J  is  the  ratio 
of  what  iiunibeis? 

12.  What  is  tlie  ratio  of  G  doz.  to  18  (h)z.?  If  18 
(h)/.  e<»'<jfs  eost  -if  3,  wliat  will  <)  (h)Z.  cost  ? 

13.  What  is  the  vnUu  of  1  yd  to  1  ft.?  If  1  ft.  of 
ribbon  e(xst  5^,  what  will  1  yd.  cost? 

3.4.  What  is  the  ratio  of  1  ft.  to  1  yd.?  If  1  yd. 
of  laee  costs  30^,  what  will  1  ft.  cost? 

15.  What  is  the  ratio  of  8  wk.  to  24  wk.?  If  I 
pay  if' 120  for  board  for  24  wk.,  what  part  of  •>i^l20 
must  I  pay  for  8  wk.?  What  must  1  pay  for  board 
for  8  wk.? 

16.  What  is  I  the  ratio  of  ?  What  is  2  the  ratio 
of? 

17.  The  ratio  of  the  value  of  a  [)ursc  to  its  con- 
tents is  J.  If  the  i)urse  is  worth  ^S,  how  much 
money  does  it  contain  ? 


1.    1  of  1 60  =  ? 

I  of     88  =  ? 


Lesson  47 

I  of  .^48=? 
|-  of     3D  =  '/ 


1  of  $  C)8  =  ? 
iof     11!)=? 


2.  Draw  a  line    1    ft.   lou^f^  and    livide  it   into 
halves.     How  many  halves  are  there  in  1  ft.? 

1  ft.  =  I  ft.     (Read,  1  ft.  =  2  halves  of  a  foot.) 

3.  il  n.-fft.         2ft.=  2^t.         21   ft.  =  2  ft. 
U  ft.  =  ;,  ft.         0  ft.  =  o  ft.         tI   ft.  -  ^  ft. 

How  do  you  reduce  5]  ft.  to  halv^es  of  a  foot  ? 


■4 
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1  ft.  =  ?  ft.     f  ft.  =  ?  ft. 
1  ft.  =  ?  ft.     1  ft.  =  ?  ft. 

i   ft.  =  ?  ft. 
V-   ft.  =  ?  ft. 

5.  1  qt.  =  ?  pt.  J  qt.  =  ?  pt.         4|  ([t.  =  ?  pt. 
61  qt.  =  ?  pt.        81  (jt.  =  ?  pt.      121  qt.  =  ?  pt. 

Ho"*v  do  you  reduce  5 J  qt.  to  pints? 

6.  1  pt.  =  ?  qt.  4  pt.  =  ?  qt.  5  pt.  =  ?  qt. 
9  pt.  =  "^  qt.        t  5  pt.  =  ?  qt.        21  pt.  =  ?  qt. 

ITow  do  you  reduce  7  pt.  to  quarts  ? 

7.  What  is  tlie  cost  of  5  pt.  of  milk  at  0^  a  qt.  ? 

11  _i_  2     —    '*  91   _i_      1   _  V 


8.    3    +  21  =  ? 
41  +  11=  '* 


51    4-  31    =    ? 


«!    -I-  91    —  V 
Oo    T^   -o    —    • 


9.    What  is  the  weight  of  a  parcel  containing  1 1 


lb.  of  ham  and  2^  lb.  of  steak  ? 


Add: 

10.  12} 

4 

5i 

#3  J 

^ 

6 

*2i 
12 


11. 


12.    2 


13. 


21 

--2 

91 

91 

-2 

12| 

22^ 

211 

32|L 

45 

14 

331 

441 

221 

243} 

315* 

2321 

5121 

4231 

31 


41 

241 

31J 
56J 

18| 

6041^ 

230* 

314 

425|- 

'tlOi 

lol 


441 


4() 


>i 


52 


35(>i 
4211 


14.    I  paid  't2i  for  a  hat  and  #5  for  a  coat.    What 
change  should  I  get  back  out  of  a  ten-dollar  bill  ? 
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15. 


What  is  tlie  price  of   two  rugs,  one   costiiicr 

'ip  x^^  itnd  the  other  >if  16^  ?  ^ 

16.  3    +l|  =  y             3    +?^4\  ^+^^  =  1 
31+21  =  ?             3i+?  =  (r  4}+?  =  H 

17.  James  is  6  yr.  old,  and  his  brother  4.].     What 
is  the  difference  in  tlieir  ages  ? 

Subtract  : 


18.    -2. 
4 


19. 


20. 


37^ 

M. 

24 

626j 
504 


5 

58^1 
13 

349| 
121)1 


Mi 

Gil 

5f)7 
4241 


4 

201- 

2161 
204 


9_ 

41 
^2 

64_ 
221 

475_ 
4441 


10^ 

58 
3G1 

7031 
6021 


21.    What  is  the  difference  in  price  between  two 
china  closets,  one  of  which  costs  1 521  and  the  other 

*32?  ^ 


22. 

/hich 


costs 
difference 
apiece  ? 


I  select  the  cheaper  of  two  book 


177. 


cases,  one  of 


and  the  other  |62i       With   the 


in  price  how  many  chairs  can  I  buy  at  |. 


i'f' 


H 


!! 


SECJTION    IV 

Lessen  48 

1.  Count  by  4's  from  4  to  48. 

2.  (<oimt  l)y  4's  from  48  to  4. 

3.  Memorize  : 

Four  times 


1  is    4 

T)  is  20 

1)  is  3() 

2  is    8 

(;  is  24 

10  is  40 

3  is  12 

7  is  28 

11  is  44 

4  is  IG 

8  is  82 

12  is  48 

4.  Give    two    f-uitors    of    eacli    of    the    following 
numbers  :  12,  28,  30,  8,  44,  82,  48,  24,  20,  16,  40. 

5.  5  is  one  factor  of  15,  what  is  tlie  other  ?    5  apples 
cost  l^V,  wliat  will  3  cost? 

6.  6  is  a  fa(;tor  of  15  tens,  what  is  the  other  ?    3  is 
a  factor  of  )5  tens,  what  is  the  other? 

At  3  dimes  a  dozen,  how  many  dozen  oranges  can 
yoLi  buy  for  12  dimes?     How  many  oranges? 

Multiply  : 

7.  21^       32/       $h2       *41       72  mi.       81  mi. 

4  #444  4 

"  08 


,1: 
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8.    321 


434 


233 
3 


TvO 


23 
3 


;12 


9<) 


422 


9.      Whllt     is     tllC!     (U)sl     of     4    (lt)Z.     (Mrjrs    ;it    21^    il 


.^.^' 


dozen,  and  0  biinclies  of  celery  at  the  rate  of  3  for 

10.  Wliat  is  the  cost  of  4  lb.  of  coffee  at  32^  a  lb., 
and  .]  lb.  of  tea  at  DO^  per  lb.  ? 

11.  An  express  train  rnns  42  mi.  an  bour.  TTow 
far  does  it  go  in  4  lir.  ?  How  much  fartlier  than  a 
train  that  rnns  at  half  the  rate? 


12.    (i 


13.    41 


6 


8 


11 


12 


6 


40 

8 


31 


'J 


21 


10 
41 


14.   Divide 


8)32         4)32         9)jU)         4)48         7)28         4)10 

15.  4  is  one  factor  of  10  tens,  v;hat  is  the  otlier? 
Of  20  tens,  Avhat  is  the  other?  I  low  often  is  (5  con- 
tained in  24  tens  ?     8  in  32  tens?     4  in  8  hundreds? 


16.   Copy  and  divide 


4)1()4  4)208 

17.         8  +  1  =  ? 
4x2+1=? 


6)240 

12  +  2  = 
4x    3  +  2  = 


8)328  4)804 

24  +  ?  =  27 
4x    0  +  ?  =  27 


18.    \Vh;it    nundu'i'    smaller    than    9    has    4    for    a 
factor?  8-1-4  =  ?  9-j-4  =  ? 


i 


:;i 


-11 
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19.  What  number  smaller  than  14  lias  4  as  a 
factor?    Smaller  than  13?  15?  ID?  21?  84?  35?  27? 

38? 

20.  Draw  on  the  board  lines  13  in.,  10  in.,  and 
34  in.  lontif.  Measure  ea(;h  line  with  a  4-in.  unit 
{ind  find  out  how  many  tini(\s  the  unit  measures  the 
lines  and  note  the  remamJer  in  each  case. 


Divide  : 

21.  4  in.)13  in.  4  in.)19  in. 

4  yd.)34  yd.  4^)27^ 


4  ft.)21  ft. 
f  4)*  35 


22.  4)1S       4)25       4)22       4)20       4230       4)30 


Lesson  49 

1.  Take  any  two  points  less  than  a  yard  apart. 
Measure  the  distance  between  them  wdth  a  foot-rule 
and  also  with  a  yardstick  divided  into  inches. 

Write  your  results  thus  : 

1  ft.  8  in.  =20  in. 

Practise  this  measuring. 

2.  1  ft.  0  in.  =  ?  in. 

2  ft.  4  in.  =  ?  in. 

3  ft.  3  in.=?  in. 

3.  How  can  you  chan<:^e  2  ft.  4  in.  to  iiuthes 
without  actually  measuring  ? 


2  ft.  3  in.  =27  in. 


1  ft.  4  in.  =  ?  in. 

2  ft.  0  in.  =?  in. 
4  ft.  2  in.  =  ?  in. 
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4.  'I\iko  jiny  two  points  less  llian  ;i  yjird  aiiiiit. 
Mcusuii;  tliL'  (listiiiice  ht'tweuii  tlitin  with  a  yard- 
stick and  also  witii  a  Foot-ndu.  Kxpri'ss  your  ri'sidts 
lliiis  : 


17  ill.  =  1  ft.  f)  in. 

Pnictistj  til  is  nleaslu•inL,^ 

5.  15  in.  =  ?  ft.  y  in. 
21')  in.  =  ?  ft.  ?  in. 
31>  in.  =  ?ft.  ?  in. 


34  in.  =2  f*    10  in, 


18  in.         ft.  ?  in. 

21)  in.=?  ft.  ?  in. 

Oin.  =  ?  ft.  '^  u\. 


6.  How  cAUi  you  change  26  in.  to  feet  and  inches 
without  actually  measuring? 

7.  Measure  a  gallon  of  water  with  a  (juart  meas- 
ure.    What  nuudjcr  do  you  get?     1  gal.  =  ?  (jt. 

MeaNure  2  gal.   of  water  with  a  ({uart  measure. 
What  number  do  you  get?     2  gal.  =  ?  qt. 

8.  3gal.  =  .^(it.         5gid.  =  ?qt.         4gal.  =  ?(it. 
7gal.  =  ?(it.         ()gal.  =  ?([t.         8gal.  =  ?([t. 

How  can  you  change   gallons  to  quarts  without 
actually  measuring  ? 

9.  Measure  8  qt.  of  water  into  a  pail.  Measure 
the  same  water  with  a  gallon  measure.  What  num- 
ber do  you  get?     8  qt.  =  ?  gal. 

10.   12  qt.  =  ?  gal.      20  qt.  =  ?  gal.      30  qt.  =  ?  gal. 
24  qt.  =  ?  gal.      16  qt.  =  ?  gal.      48  qt.  =  ?  gal. 

How  can  you  reduce  quarts  to  gallons  witliout 
actually  measuring? 


■'If 


.;i 
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H.    Mt'iisurL'   1   L;"al.    •>   ([t.    ot"    wator    into    Ji    pail. 
McasiiPj  this  a,L;ain   willi  a  (|iiart    iin'asiirt'.      W'liat 


<l 


inimlxT  do  you  i^vX 


1  -al, 


(It 


V 


.It 


*»lL'a.suru 


ill  a  similar  inaiiiicr  otlujr  ({uaiililiL's  of  water,  and 
write  your  r(3siilts  as  Ijeluru. 


.)  L"" 


<» 


12.  iJ  ^rjil.  ^  ([[.  =  !  (jt, 
7  ^nd.  2  (it.  =  ?  (jt. 
1  pt.     2  gi.  ='/  gi. 

How  do  you  rc'ducL'  8  o-al.  2  el.  to  ([uarts 

13.  10  (jt.r 


I't 


111.  2  (it.=?  ([t 

111.  i^  <[{.  =  '!  ([{ 

2  ill.  ^ 


ill. 


iiii 


\)  12-i.-?  i)t, 


1, 


» 


ill. 


2»  .|t.= 
18gi.= 


il.  ?  qt, 


1 


)l 


LH. 


14.   1  hr.  = 


iniu. 


3  hr.  10  iuin.  =  ? 


mm. 


2  hr.  80  mill.  =  ?  miii. 
4  hr.  2")  mill 


V 


mm. 


15.  2  wk.  4  da.  —  ?  da. 
4  wk.  2  da.  =?  da. 

16.  4  yd.  3  ft.  =  ?  ft. 


3  wk 


'i  ( 


la.=:?di 


20  da.==/  wk.  ?  d 
0  yd.  2  ft.  =  ?  ft. 


a. 


How  do  you  reduce  5  yd.  2  ft.  to  feet? 


10  ft.  =  ?yd.  ?  ft. 


23  ft.  =  ?  yd.  ?  ft. 


How  do  you  iL'duce  2o  ft.  to  yards  and  feet? 

17.  A  road  is  0  yd.  2  ft.  wide.  What  is  the  widtii 
ill  feet  ?     In  inches  ? 

18.  A  room  is  8  yd.  2  ft.  long.  TTow  many  steps 
will  a  boy  take  in  walking  the  length  of  the  room  if 
he  steps  2  ft.  each  time  '^ 

19.  A  man  steps  30  in.  at  ciich  step.  How  many 
feet  and  inches  does  he  step  ? 
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20.  How  niaiiy  tinu's  will  a  jiail  <(Hitaiiiiiig"  -  j^iil. 
'2  i\{.  <>r  water  lill  a  ([Mart  nu'asmt' ? 

21.  J  low   many   --(il.   jars  will  hold  (S  ujil.   2  ([{. 
of  fruit  ? 

22.  What  will  1  ,i,'al.  of  civaiii  cost  at  -JO^  a  (jt.? 

23.  What  will  "J  «,^al.  2  ([t.  of  milk  cost  at  '2j^  a  pt.? 

24.  A  milkmaii  sold   1   (|t.  of  milk   to  each  of  4.^ 
customers,      llcnv  mau}'  gallons  did  he  sell  ? 


P 


1.    I) 


raw 


Lesson  60 
iin  ohloiiLT  4  in.  l(»ntx  and  3  in.  wide. 


Divide  it  into  sc^uare  inches.      What  is  its  area 


•  •  •  • 

•  •  •  • 

•  •  •  • 


2.  If  each  dot  represents  1  s(|.  in.,  how  many 
Sep  in.  are  re})resented  hy  all  the  dots?  Wliat  tii^ure 
is  rei)resented  ?     (An  oblong'  -1  in.   long  and  3  in. 


Wl( 


le.) 


3.    If  eacli  dot  rei)resents  1  s(|.  ft.,  what  figure  is 
represented?     What  is  its  area?  1  s(i.  yd.?  1  sq.  mi.? 


Draw  an  oblonuf  <>  in.   lonn'  and  4  in. 


wiue 


li 


Represent  its  area  l)y  dots.      W^hat    does  each  dot 
represent?     Wliat  is  its  area? 

5.    Wliat  is  the  area  of  an  oblong  0  ft.  long  and 
4  ft.  wide?    0  yd.  long  and  4  yd.  wide?    G  nu.  long 


anc 


14 


mi.  wi 


de? 


It 


■  ''I 


I  ■ 


•J 

«4i 


1^ 


' 


I      I' 

1    'i 


104 


AlUTIIMETIC 


6.  DniW'iin  ()])l()iii(  5  yd.  loiific  and  4  yd.  widis 
iiijiking  1  ill.  stuiid  for  1  yd.  What  is  its  area? 
Could  tliu  same  drawinij^  ri'i)rt'st'iit  an  oblon*,'  ">  mi. 
long  and  1  mi.  wido?  Wiiat  would  1  in.  then  stand 
for?     What  area  would  it  then  represent? 

7.  What  is  the  area  of  eaeh  of  these  oblonirs? 


.              T  T     tlCVl 

lO      VliV^      l.l<l.\^(t    \.> 

i      VyIlVyll      \Jl.       llI\^i-5\- 

»J»JJ.\^JI  i^O 

Lt'iiffth 

Width 

Lt'ii^'Mj 

Width 

5  in. 

4  in. 

8  yd. 

4  yd. 

7  ft. 

3  ft. 

10  mi. 

4  mi. 

Oft. 

3  ft. 

12  mi. 

8  mi. 

8.  Draw  an  oblong  3  in.  long  and  3  in.  wide. 
What  is  its  area? 

An  oblong  whose  length  is  equal  to  its  breadth 
is  a  square. 

9.  Draw  a  s(iuare  whose  side  is  4  in.  What  is  its 
area?  Could  the  same  drawing  represent  a  s(piare 
whose  side  is  4  mi.?  What  area  would  it  then 
re[)resent  ? 

10.  What  is  the  area  of  a  2-iri.  s(][uare?    a  8-in. 
S(iuare?  a  4-in.  square? 

11.  How  many  square  inches  in  an  oblong  4  in. 
long  and  3  in.  wide? 

12.  Draw  an  oblong  4  2-in.  long  and  8  2-in.  wide 
and  divide  it  into  2-in.  squares.     How  many? 

13.  How  many  2-in.  squares  in  an  oblong  10  in. 
loner  and  8  in.  wide?     Draw  tlie  oblono". 
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14.  Ilcnv  iiiany  H-iii.  s(juari'.s  in  an  obloni^  4  3-in. 
h^iiL*-  and  o  o-in.  wide'/     Draw  the  ()l)l()nL,^ 

15.  How  many  4-in.  sijnares  in  an  obloni,^  4  4-in. 
lony  and  o  4-in.  wide?     Draw  the  obhuiix. 

16.  How  many  4-in.  scjuares  in  an  oblong  12  in. 
h)iig  and  8  in.  wide '/ 

17.  If  G  is  one  factor  of  '24,  what  is  the  other? 
An  oblong  is  6  in.  long  and  contains  24  sq.  in. 

How  wide  is  it?     What  is  its  perimeter? 

18.  An  oblOiig  is  5  mi.  long  and  contains  20  sq.  mi. 
What  is  its  i)erimeter?  How  many  honrs  would  it 
take  a  person  to  walk  ai'tund  it  at  the  rate  of  3  mi. 


m  hour 


H 


ow  wide  IS  It 


Draw  the  oblon<r. 


19.    What  is  tlie  side  of  a  square  wdiich  contains 
4  s([.  in.?  !>  s(j.  ft.?  1(5  sip  yd.?  1  scp  yd.?  10  sipnu.? 


20.    A  bla('kl)oard  is  12  ft.  1 


o 


ng 


and  4  ft.  wide. 


How  many  s(piare  feet  of  surface  lias  the  board  ? 

21.  A  strip  of  carpet  is  9  ft.  long  and  o  il.  wide. 
How  many  square  yards  does  it  coutain  ? 

22.  A  stri[)  of  carpet  containing  24  sq.  ft.  is  2  ft. 
wide.      How  lonir  is  it  ?     How  manv  yards? 


y 


Lesson  51 


1.  At  4^  a  pt.,  wliat  will  5  qt.  of  raspberries 
cost  ? 

2.  At  (tp  a  [)t.,  how  many  quarts  of  raspberries 
will  cost  24^? 


;  'ill 

m 
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I 
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3.  If  4  inuii  cjiii  do  Ji  |»ict;t;  of  work  in  7  da.,  how 
lon<^  will  it  tiikc  1  Jiuiu  to  do  il?  '2  iiiun  ? 

4.  It"  a  mail  earns  •ir'4  a  day,  how  inucli  will  hu 
earn  in  9  da.?  In  how  many  days  would  hu  earn 
this  at  t  '3  a  day  ? 

5.  Jf  a  man  earns  ^-^  a  day  and  spends  t  2,  in 
how  many  days  will  he  save  •ii'  36  ? 

6.  A  farmer  bought  4  eows  at  ^30  a  head,  and  3 
sheep  at  <f  G  each.      How  much  did  they  cost  him? 

7.  A  farmer  sold  30  sheej)  at  ^1^4  a  head  and  0 
lambs  at  %3  each.     How  much  did  he  sell  them  for? 

8.  An  express  train  ran  o  hr.  at  the  rate  of  40 
mi.  an  hour.     How  far  did  it  go  ? 

9.  If  4  A.  of  land  cost  -t  320,  what  did  1  A.  cost  ? 

10.  A  dealer  bought  4  bicycles  at  •li'40  apiece  and 
sold  them  at  ^G2  apiece.     What  was  his  gain? 

11.  Write  4  under  each  of  these  quantities  and 
multiply:  *32,  *G1,  *72,  !5'208,  ^322,  *421. 

12.  A  man  saves  •*3^32  a  month.     How  much  will 
he  save  in  3  mo.? 

13.  What  is  the  value  of  24  yd.  of  cloth  at  $  2  a 
yard  ?     At  -t .}  a  yiM-d  ?     At  -^  2 J  a  yard  ? 

14.  If  a  man  pays  =^4  a  week  for  board,  how  much 
does  he  pay  for  board  in  one  year  of  52  wk.? 

15.  If  4  doz.  eggs  cost  84^,  what  is  the  price  per 
dozen  ? 
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Lesson  52 


1.   Divide  2y\   1^,  i;^,  sf^,  10^',  i-j^,  iij^,  ii;^'. 

1S>^  i>U>^  -Jl'^,  -JI^,  l,y  ± 

Taku .]  (>r  -j^,  4^,  «;^,  s^,  lof^,  1-jf',  I  ^^^  i«;^,  i8^, 

'J0<  :iL^^^  -24^. 

How  do  you  liiid  oiic-lialf  of  ii  <iiiaiitity? 

2.  Divide    :5^,    <;^,    i.»^,  1-Jf^,  ir)f^,   IS^,  -JU^  L'4f', 
27^,  :iO^,  :5:i^,  ;J0^,  by  3. 

Takf  1  of   :Jf^,  ()^,  ti^,  12^,  1")^,  18^,  1>U^  'li^, 
'21  ji,  :5o/,  :J:J^',  :5i;^. 

How  do  you  liud  ouu-lliird  of  a  (luantity  ? 

3.  Divide  ^8,  ^20,  ^it^li,  >^-]2,  ^^4,  ^-lil,  ^i'iUi,  ^3^28, 
^48,  .«^24,  .>?44,  ><40,  l)y  4. 

Take  \  of  >'20,  >':J2,  s4U,  s:](j,  x48,  s24,  >'8,  >^h>, 
}5«4,  V44,  .i«12,  *28. 

How  do  you  liud  oue-fourtii  of  a  iniinl)er? 

ft/ 

4.  If  a  yard  of  elotli  cost  24^,  what  will  \  yd. 


cost 


V     1 


iy 


d. 


5.  Divide  5  ft.,  10  ft.,  lo  ft.,  20  ft.,  l)y  5.     Take 
I  of  5  ft.,  10  ft.,  15  ft.,  20  ft. 

How  do  you  find  oue-lifth  of  a  quantity? 

6.  Divide  0  yd.,  18  yd.,   12  yd.,  24  yd.,  by  0. 
Take  J  of  G  yd.,  18  yd.,  12  yd.,  24  yd. 

How  do  you  find  one-sixth  of  a  (juantity? 


7.    Divide   7   mi.,  14  mi  ,   21 


mi. 


28 


mi. 


Take  1  of  7  mi.,  14  mi..  21  mi.,  28  mi. 


by  7. 


How  do  you  liud  one-seventh  of  a  quantity 


u! 


In 


I" 

■i 


•  v 


'■h\ 
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8.  Divide  H  A.,  24  A.,  1(>  A.,  :52  A.,  by  8.     Tako 

1  ol*  H  A.,  24  A.,  H;  A.,  82  A. 

How  (lu  you  liiul  oiit'-t'ii,Hitli  of  ji  (quantity? 

9.  Divide  *J,  18,  27,  8(),  of  any  unit  I)y  t).     Take 
-J  of  0,  18,  27,  31),  of  any  unit. 

How  do  you  find  one-nintli  of  a  (quantity? 

10.  If  I  cut  a  piece  of  ril)l)on  IJO  in.  loni^  into 
fourths,  what  will  be  the  lengtn  of  (uich  piece?  If 
into  sixths?     If  into  ninths? 

11.  Divide  20  lb.,  10  lb.,  40  lb.,  30  lb.,  by  10. 
Take  -^\-  of  20  lb.,  10  lb.,  40  lb.,  30  lb. 

How  do  you  lind  one-tenth  of  a  ([uantity? 

12.  Divide  11  qt.,  33  qt.,  44  qt.,  22  qt.,  by  11. 
Take  -^  of  22  qt.,  11  qt.,  44  qt.,  33  qt. 

How  do  you  find  one-eleventh  of  a  ({uantity? 

13.  Divide  12  gal.,  24  jral.,  30  <ral.,  48  rral.,  by  12. 
Take  -^^  of  12  iral.,  24  gal.,  3(3  gul.,  48  gab 

Hov/  do  you  lind  one-twelfth  of  a  (juantity? 

14.  In  5  hr.  a  man  walked  20  mi.  How  far  did 
he  walk  in  1  hr.?     In  3  hr.? 

15.  If  G  times  Helen's  age  is  24  yr.,  how  many 
years  younger  is  she  than  her  sister  who  is  1^  yr.  old? 

16.  How  much  will  (]  bananas  cost  when  4  doz. 
cost  48  f^? 

17.  If   8  oranges  cost  32^,  what  is  the  price  of 

2  doz.  oranges  ? 
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18.  Divide  ')(»^  (M|ually  among  12  cliilclreii.    AVluit 
(Iocs  each  cliild  get  ? 

19.  If  1  yd.  of  ril)l)oii  costs  40^.  what  will  |  yd. 
cost  ?     If  2  yd.  cost  24^,  what  will  \  yd.  cost  ? 


20.     If4( 


ows 


cost'ii'120,  what   is  the  cost  (»f  each 


cow?     What   is  the  gain   on   selling   them   for  '^M 
apiece  ? 

21.  If  a  8-lb.  pail  of  lard  costs  24^,  what  is  the 
])rict;  [HT  11).?  What  is  saved  through  buying  a  T)-!!). 
I)ail  for:i9^? 

22.  If  12  bars  of  soap  cost  4(S^,  what  will  1  bar 
cost  ?     What  will  ()  l)ars  cost  ? 

23.  If  one  2-11).  can  of  fruit  costs  22^,  what  will 
4  cans  cost? 

24.  If  2  T)-!]).  ])oxes  of  biscuits  cost  04^,  what  \vill 
20  11).  of  biscuits  cost? 

25.  Make  (luestions  using  the  following  table  of 
])rices  : 


Hutter  22^  per  lb 


Olives  40^  ])er  pt. 


Corn     12^per  2-lb.  can.     Salt         7^  per  10-lb.  sack. 
Fish        9^per  J-lb.  can.     Soap       4^  per  bar. 

Lesson  63 

1.    In  this  arrangement  of  dots  what  can  each  dot 
represent  ? 


•  •     • 

•  •     • 

•  •     • 


m 


1  i 

t 

■'a 


I 
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11 


2  of  i'j^'=? 

H  nf  IL'^-? 


}  of  1lY=?  },  of  1-J^  =  '/ 

2.    Draw  11  lint'  12  in.  Um^  jiud  divide  it  into  4 
0(1  uul  parts. 


]  of  12  in.  =  ? 


2  of  12  in.=? 


J  of  12  in.=? 
2  of  12  in'.  =  / 


t 


I  of  12  in.  =?         ^(.fl2in.=?         I 

3.  Ilowiloyon  lind  ]  of  a  (|nunlily '/  |  of  it?  Jj  ? 
?     IIow  do  y(Mi  find  .]  of  a  (pnmtity  ?  |  of  it  ? 

4.  A  boy  liad  24  words  in  Ids  s[>t'lling  U^sson  and 
sj)(dl(id  corrt'ctly  •{  of  tliiini.  How  many  did  liu  sjuill 
(!()ri'et;tly  ?     Kopri^soid,  hy  dots. 

5.  Make  (5  dots  and  divide  tliem  into  3  (Mjnal 
jj^nuqis.      Name  nnits  that  eiiclj  dot  ejin  rei)res(Md. 


i  of  C)  nnits 


B 


_  V 


H  of  G  nnits  = 


_  V 


i]  of  (I  nnits  =  ? 


Draw  a  line  12  in.  lonGf  and  divide  it  into  3 


eqnal  parts. 

lof  12  in.= 
#  of  15  in.  = 


2  of  12  in.  =  ?        Vof  If)  in.= 


o 


f  18 


m. 


I  of  18  in.=? 


IIow  do  yon  find  J  of  a  (][nantity 


V    2  9 


8.    Jnliette  is  6  yr.  old  and  lier  brother  Albert  § 


as  old.     IIow  old  is  Albert? 


9.    Jofir,  =  ? 
a  of  20  =  ? 


|of  1()  =  ? 

iof  24  =  ? 


1  of  20  =  ? 
3  of  24  =  ? 


10. 


1  ff  —'> 


ft 


in. 


2    ,,1    _'/> 


ft, 


ni. 


in. 


^ft.=? 
lft.=? 
1  v<l.  = 


in. 
in. 

!  in. 


ivd.= 


ft .  =  ? 

vd.= 


'  in. 
in. 


in. 


')ii 


}-Jl 


11.   i^ll'.  = 


linn. 
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2  111*.  =?  mill. 


Ill 


3    .        —'> 


=  .  tnin. 


'  (lii.=?  1 


ir 


'i  (hi.=?l 


ir 


•I  (la.=?l 


ir 


\  (lii.=?  lir.  J  (la.  =  ?  lir.         J  (la.=?  lir. 

12.  If  a  l){il)y  sl(M!ps  oiie-lialf  of  (lie  lime,  liow 
many  lioiirs  a  day  doos  lio  sl(!C!p?  IIow  miuiy  lionrs 
a  (lay  does  a  man  sleoj)  wlio  sk't'j)s  one-tliird  of  tin; 
linKi? 


13. 


o 


f  1 


o 


f  1S  =  '> 


8  (»f  21=? 
•I  of     ()  =  ? 


2  (.f  :\i)=! 
ijof    !»  =  ? 


2   of  1>1  =  '.^ 

2  nf  :',«;-•/ 
ij  of    5  =  ? 


14.  If  I  flit  a  yard  of  iil)])on  into  liiilvcs,  liow 
many  pieces  will  1  have?  How  many  halves  in  a 
wliok)  ? 

15.  If  I  cut  a  yard  of  silk  into  thirds,  how  many 
pieces  will  I  liave?     How  many  thirds  in  a  whole? 

16.  How  many  fonrtlis  in  a  whole?  What  is  one- 
fourth  of  a  jj^aUon  ?     How  nuiny  (piarts  in  a  ^aHon  ? 

17.  How  many  fifths  in  a  whole?  What  is  one- 
fifth  of  a  nickel  ?  How  many  cents  in  a  nicktd  ? 
What  is  one-fifth  of  a  dime?  How  many  2-cents  in 
a  dime  ? 

18.  How  many  sixths  in  a  whole?  Sevenths? 
Ei.i^diths?    Ninths?    Tenths?    Elevenths?    Twelfths? 

19.  Wliat  is  one-sevenih  of  a  w-eek?  How  many 
days  in  a  week?  AVhat  is  one-tenth  of  a  dime? 
How  many  cents  in  a  dime?     What  is  one-twelfth 


i 


ill 

i  I  ill 


■111 


ii 
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of  ii  toot?  How  lUiiiiy  inclii's  in  ii  loot?  Wliiit  is 
ono-twellLli  of  ii  yard?  How  nuiny  o-iiiclit's  in  a 
yard  ? 

20.  Wliat  will  •{  of  a  yard  of  clotli  cost  at  24^  a 
yard?     |  yd.?     ;;y.l.^     jj  yd.^     |;  yd.-     J^Jyd.? 

21.  i}ofS  =  ?  ^()fl(;  =  ?  ^Jofl2  =  /  How  do 
you  liud  -J  of  H?  Would  it  ho  correct  to  multiply  H 
])y  :5  and  divide  by  4?  ^J  of  12  =  ?  ^J  of  -VI 
24  =  ?      I  of  S  =  ?      '}  of  '20=': 

22.  ]   da.  +  }  da.  =  ?  Iir. 


o 


f 


:j  of  (»  =  ? 

da.  —  ,1   da.  =  ?  br. 


!j  do/.  —  .]  doz.  =  ?      'I  do/.  —  2  do/.  =  ? 

23.  A  boy  l)()U[;'bt  ^  do/,  oraui^es  ar4,  ate  J  doz. 
How  many  were  left?  H'  these  were  divided  eijually 
among  8  l)oys,  bow  many  did  each  boy  t^'et  ? 

24.  If  1  ton  of  eoal  lasts  ■\0  da.,  how  loni,^  will  J 
ton  last?  How  long  will  |  ton  last?  If  ^  ton  of 
coal  lasts  8  da.,  how  long  will  1  ton  last? 

25.  If  1  yd.  of  ribbon  is  worth  40^,  what  is  ^  yd. 
worth?  What  is  |  yd.  worth?  If  |  yd.  of  ribbon  is 
worth  G^,  what  is  1  yd.  worth  ? 

26.  A  melon  worth  40^  w\as  cut  into  4  equal 
pieces.      What  was  1  piece  worth  ?     8  j^ieces  ? 

27.  A  man  had  -^24  and  spent  |  of  it  for  a  watch. 
What  did  the  watch  cost  him  ? 

28.  Monday,  James  rode  30  miles  on  his  bicycle, 
and  Tuesday  he  rode  |  as  far.  How  far  did  he  ride 
on  Tuesday? 


1 

i 


.1 


=?SB!3 
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Lesson  64 

1.  ><8  is  the  (luuntity,  •*2  tlic  unit,  wlmt  is  tlic 
iimiibcr?     4  is  ol'tcM  called  the  rjitio  of  ^H  to  >if''2. 

2.  How  oi'ti'U  is  the  unit  8  \h.  contaiiiecl  in 
;J2  11).  ?     What  is  tho  ratio  of  :\'2  Ih.  to  H  lb.? 

3.  What  will  tJ-J   11).  of  Hour  cost,  if   8  Ih.  cost 

4.  4  <ri\\.  is  OHO  of  the  '^  (Hjual  parts  of  12  ^al. 
Wo  say  tho  ratio  of  4  oal.  to  12  ^al.  is  }^.  What  is 
tho  ratio  of  5  o-al.  to  lU  nal.  ?     (,)f  li  do/.,  to  18  (h)Z.  ? 

5.  What  is  tho  ratio  of  4  A.  to  10  A.?  Of  tho 
cost  of  4  A.  to  that  of  10  A.?  If  10  A.  cost  *800, 
what  will  4  A.  cost? 

6.  What  is  tho  ratio  of  t)^  to  27^?  1)  dimes  to 
27  dimos?  0  2r).ct.  piooos  to  27  25-ct.  pieces?  9  50- 
ct.  pieces  to  27  50-ct.  pieces  ?  9  of  any  unit  to  27  of 
the  same  unit  ? 

7.  What  is  the  ratio  of  the  price  of  0  bu.  of 
wheat  to  that  of  24  bu.?  If  24  bu.  of  wheat  cost 
'it' 20,  what  will  0  bu.  cost? 

8.  'I'lio  ratio  of  the  value  of  a  purse  to  the  money 
in  it  is  ^.  If  there  is  •i'8  in  the  purse,  what  is  tho 
value  of  the  purse  ? 

9.  Name  as  many  quantities  as  you  can  of  which 
2  is  the  ratio.     Of  which  |  is  the  ratio. 

10.    Name  as  many  quantities  '.s  you  can  of  which 
8  is  the  ratio;  ^  the  ratio;  4  the  ratio;  -|^  the  ratio. 


» 


ii 


(  ,■ 


!| 


I         !' 


I     ' 


f 


ii 
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11.  Wliat  is  the  nitio  of  3  bu.  to  12  bu.?  24  lb. 
to  8  lb.?  1  pt.  to  1  qt.?  3  i)t.  to  3  qt.?  1  qt.  to 
1  ^rjil.?     3  qt.  to  3  gal.?     6  to  18  ?     12  to  3  ? 

12.  If  12  bu.  of  potatoes  cost  -1^8,  wliat  will  3  bu. 
cost  ? 

13.  If  8  l)ox(*s  of  candy  weigli  4  lb.,  what  will  24 
boxes  of  candy  weigh  ? 

14.  Wliat  is  tlii^  cost  of  18  bunches  of  lire  crackers 
when  (I  buiH'lies  cost  30^^? 

15.  If  3  boxes  of  berries  cost  30 J^,  wliat  will  18 
boxes  cost  ? 

16.  What  is  tlie  ratio  of  1  gal.  to  1  qt.  ?  Of  1  qt. 
to  1  gal.  ?     Of  4  qt.  to  4  gal.  ?     Of  3  gal.  to  3  qt.  ? 

17.  if  1  gal.  of  maple  syrup  is  worth  80^,  what  is 
the  value  of  1  qt.  ? 

18.  When  butter  is  worth  24^  a  lb.,  how  much 
can  I  buy  for  12^? 

19.  If  cheese  is  worth  16^  a  lb.,  how  much  can  I 
buy  for  4^?     How  much  for  12^? 

20.  When  eggs  are  12^  a  dozen,  how  many  can  T 
buy  for  3(;^?      For  G^? 

21.  If  1  qt.  of  milk  is  worth  0^,  what  must  I  pay 
for  1  gal.  2  (jt.  1  pt.  ?  If  3  qt.  of  kerosene  are  worth 
10^,  what  are  3  gal.  worth? 

22.  John  has  2  dimes  Jind  James  7  times  as  much. 
How  much  have  they  together  ?  James  has  liow 
much  more  than  John? 


^ 
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Lesson  55 

1.  I  sold  (I  cow  for  4  ti'ii-dolhir  hills  ;  how  ninch 
(lid  I  get  for  tlic  cow?  It'  1  had  heeii  paid  in  iivu- 
(h>lhu'  l)ills,  liow  many  wonld  I  have  got? 

2.  I  paid  3  live-doUar  hills  and  a  two-dollar  hill 
for  an  overcoat.     What  did  it  cost  me? 

3.  I  paid  1:^  two-dollar  hills  and  2  one-dollar  hills 
for  a  suit  of  clothes.      What  did  it  cost  me? 

4.  I  i)aid  in  dimes  oO^  for  a  hook.  How  many 
dimes  did  I  i)ay  ? 

5.  I  paid  in  nickels  20^  for  a  handkerchief. 
How  many  nickels  did  1  pay  ?  If  1  had  paid  in 
dimes,  how  many  ? 

6.  The  1  cent  piece,  the  5  cent  piece  (nickel),  the 
ten  cent  piece  fdime),  the  quarter  dollar  (2;')^),  the 
half  dollar  (50^),  and  the  dollar  (100^)  are  called 
coins  of  the  I  luted  States. 

7.  1  houglit  a  yard  of  rihhon  for  IT)^,  giving  3 
coins  in  payment.     What  was  the  value  of  the  coin? 

8.  I  houo'ht  a  yard  of  cloth  for  OOP,  ijfivinGr  6  coins 
in  payment.     What  was  the  value  of  the  coin  ? 

9.  1  paid  oO^  for  a  hnshel  of  potatoes,  giving  2 
coins  in  piiymeid.     Wluit  was  the  value  of  the  coin? 

10.  I  honglit  a  loaf  of  hread  for  (5^,  giving  two 
coins  in  payment.     What  were  the  coins? 

11.  I  paid   lof^  for  a  (lo7X'n  hananas,  giving  two 
coins  in  payment.      What  were  the  coins? 


• ; !;!!! 
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li 


k 
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12.  If   I    buy  a  pouiid   of   butter  for  25^,  with 
wliiit  coius  ciui  I  pay  fo*-  it  ? 

13.  1  bought  a  i)ouud  of  moat  for  10^.      What 
throe  coius  wouUl  pay  for  it  ? 

14.  1  bouglit  a  (U)zon  eggs  for  22^.     What  coius 
woukl  pay  for  the  eggs  ? 

15.  These  coius  are  caHod  units  of  measiin'  ])ecause 
tlioy  lueasure  the  vahie  of  tilings. 

16.  Name  all  the  units  of  uioasure  you  cau,  that 
me.'isure  the  value  of  thiuii's. 

17.  If  I  paid  4  iive-dollar  bills,  a  two-(h)llar  bill, 
and  a  oue-(U)llar  bill  for  an  overcoat,  how  much  did 


pay 


in 


all 


18.  If  1  paid  8  ten-dollar  bills  and  a  iive-dollar 
bill  for  a  suit  of  clothes,  and  received  in  change  a 
two-dollar  bill,  how  much  did  the  suit  cost  me  ? 


Lesson  56 


1.  2  do/.  _  t  (i,^/.  —  '/>  Your  answer  is  what  part 
of  a  doz.  .''  4:  doz.  +  }  doz.  =  ?  Your  answer  is 
what  part  of  a  dozen  ?  |  doz.  —  |  doz.  =  ?  Your 
answer  is  what  part  of  a  dozen  ? 


2.    X    ft.  -  1    ft.  =  ''    in. 


ft.  -  i-   ft.  = 


in. 


|-  ft.  —  I  ft.  =   ?  in.     Your  answer  is  in  each  case 


what  part  of  a  foot  ? 


'4 
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ir 


^  3.  j,lMy-i,lay=  Un,  1  clay  -  J  day  =  I'hr. 
5  <liiy  +  ,  (lay  =  /  l,r.  Voiir  answer  is  in  each  t-aso 
what  [)art  of  a  d  ly  / 

4.  ^  hv.  +J  In-.  =  ?  niiii.  1  In,  _i  |,,.  ^  . 
nun.  I  l.r.-i  l.r.  =  v  niin/  V.mr'last  two 
answers  arc  in  oach  case  wliat  j.an  of  an  liour? 

5.  i^lh.-f-J  11,.=  •/  oz.  ]  Ih.  +  .  1,,^  .  ,,,^ 
4  11).  -  .^  11).  =  /  „z.  \our  last  answer  is  what  part 
t)t  a  ponnd? 

6.  J  .iJral.  -  1  .rral,  =    ?  ot. 


4    .^ 


il.  -  .^,   L^al.  =    ? 


qt.       1    Rnl.+:j    0,11.=    y   ,^t.       Your   first   t 
swers  arc;  in  each  ease  what  part  of 


wo  an- 


a  <''allon 


I 


tak 


rom  a  j^jmI  containino-  ^  ,j 


en, 


IT 


ow  ni 


o 


fad 


ozen 


."  4  <'*>^"  «-'i?«"s,  .',  (loz.  are 
;iny  are  left  in  the  pail  ?     What  iiart 


pitel 


8.    From  a  pitcher  cont; 


IS  ponred.       Ho 


linin.q-  J  cral.   of  „Hlk,  1 


ler 


What 


w  many  cpiarts  are  left  in  tl 


le 


part  of  a  o'allon? 


9.    What  is  the  cost  of  ^  cral.  of 


4  H' 


milk  at  (l^a  <(t. 
10.    Draw  a  line  1  ft.  Ion-  and  divide  it  into  1 


e( 


inal 


parts. 


our 


What  part  of  a  foot  is  each  of  tl 


=  Tft. 


lese  parts  ?    1  ft. 


11. 


i    ft.  +  1    ft.  =  -,   ft. 


^ .  +  J  ft.  =  ?  ft. 


ft.  -  1    ft.  =    ?   ft. 


12. 


yi\.  -5^  yd.       I  yd.  +  1   yd.  =  '/yd. 


i    y^l-  =  '^   yd.      I  yd.  +  I  yd.  =   V  ya. 


yd.  + 


IS 
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13.    Add  : 

H 


41 


How  do  you  add  these  quantities  ? 
14.    Add  : 


91 


91 

"2 

20| 

32| 

33} 

15.    Siihtr 

net  : 

91 
-2 

7| 

Of 

r.|- 

2J 

10^- 
3i 

How  do  you  subti 

'iiet  these 

numbers  ? 

16.    Copy 

ami  adi 

121 

23^ 

82J 
Hl-> 

531- 

14J 

25i 
]4| 

21 1 
33| 

Lesson  67 

1.  Edward  is  3|  yr.  okl  and  John  4|.     What  is 
the  sum  of  their  a<jres  ? 

2.  James  has  'ii'2|  and  Harry  iji<5|.     How  mucli 
have  they  together  ? 

3.  John  has  'f  Hj  and  Albert  i>2J.     How  mucli 
more  lias  John  than  ^Mbert  ? 

4.  A  table  is  4  ft.  long  and  2|   ft.  wide.     What 
is  the  difference  between  iti  length  and  width  ? 


'-J, 


n 
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5.  A  fanner  pljinted  J  of  ;i  field  witli  corn  and 
the  rest  with  potatoes.  Wliat  part  of  tlie  lield  did 
he  phmt  with  potatoes  ?  If  tliere  were  2  A.  of  pota- 
toes, how  many  acres  were  planted  with  corn  ? 

6.  What  is  the  sum  of  |  and  -|  ?  Of  |  and  |? 
Of  I  and  I?  Of  I  and  |?  Of  ^  and  f/  Of  J 
and  I? 

7.  What  is  the  difTerence  between  1  and  |  ?  1 
and  V  V     1  .ijij  1  ?     I  and  .]  ?     |  and  \  ?     ^  and  ]  ? 

8.  Draw  a  line  1  ft.  long,  and  divide  it  into 
fourths.  How  many  fourths  in  1  ft.  ?  How  many 
fourths  in  1 J  ft.  ?     1  ft.  =  ^  ft.     1^  ft.  =  ^  ft. 

9.  Draw  a  line  3  ft.  long  and  measure  it  with  a 
unit  one-fourth  of  a  foot  long.  What  nund)er  do 
you  get?    3  ft.  =  ?  fourths  of  a  foot  ?    3  ft.  =  ^  ft. 

10.  How  many  fourths  of  a  foot  are  there  in  2  ft.  ? 
3  ft.  ?  4  ft.  ?  5  ft.  ?  0  ft.  ?  How  do  you  reduce 
a  number  of  feet  to  fourths  of  a  foot  ? 

11.  Draw  a  line  4|  ft.  long,  and  measure  it  with  a 
unit  one-fourth  of  a  foot  long.  What  number  of 
units  do  you  get  ?     4 J  ft.  =  ?  fourths  of  a  foot  ? 

12.  2^  ft.  =^  ft.     31    ft.  =^   ft.     3f  ft.  =^  ft. 


5|-ft.  =^ft.     (If  ft.  =^  ft. 


8|  ft.=^ft. 


How  do  you  reduce  5|  ft.  to  fourths  of  a  foot? 


13.    f 


ft.  =   ?  ft.      J   ft.  =    ?   ft.      \9.   ft.  =   ?   ft. 


^  ft.  =-  ?  ft.  ?  in. 


-2/^  ft.  =  ?  ft.  ?  in. 


!  ! 


l;l 


N 
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14.  1  ^jil.  =  ?  (|t.      \    rri\].  =  ?  qt.      f  ,1,'iil.  =  ?  qt. 
11  gul.  =  ?  (It.  Vr-l  gill.  =  ?  qt.      1'2J  -Ml.  =  ?  (It. 

15.  WliJit  is  tho  cost  of  2J  i,ral.  of  milk  at  2(1^  a 
Li-al.? 


16.  S  qt.  =  ?  ^ii\.     12  qt.  =  ?  gal.      T)  (jt.  =  ?  gal. 
17  qt.  =  ?  gal.      34  qt.  =  ?  gal.     27  (it.  =  ?  gal. 

How  do  you  reduce  (quarts  to  gallous  ? 

17.  ^  ([t.  =  ?  qt.    ?  pt.  -V^  (jt.  =  ?  (it.    ?  pt. 
V  gal.  =  ?  gal.    ?  qt.       \^-  gal.  =  '^  gal.    ?  (it. 


.    Alul 

tiply: 

I 

1 

31 1- 
2 

101 
*-3 

3 

<»2J 
4 

o2f 
3 

71.1 
4 

Hlf 
4 

19.  What  is  the  cost  of  2  rugs  at  ^'22^  apiece  ? 

20.  Divide  : 

2)2(11        2)(i5       2)43       4)81       4)47       4)j^J) 

21.  If  4  boys  divide  'f  21,  which  they  earu,  equally 
among  them,  what  does  each  get  ? 

22.  Julian  rides  4  mi.  in  half-an-hour.  At  this  rate 
how  far  will  he  ride  in  21  hr.? 

ad 

23.  A  lady  paid  12^  a  yard  for  ribbon.  If  she  had 
paid  16^  a  yard,  it  would  have  cost  her  20^  more. 
How  many  yards  did  she  buy? 


a 


sKcrnoN  V 


lad 
re. 


Lesson  58 

1.  Cut  out  of  cardboard  units  1  in.,  2  in.,  3  in.,  ••-, 
11  in.  l(nii»\ 

2.  Select  live  pairs  of  units  which  put  end  to  end 
are  as  loni^"  as  the  11-in.  unit. 

3.  With  these  live  pairs  of  units  and  llie  11-in. 
unit  make  two  triangles,  each  of  whose  sides  is 
11  in.  long. 

4.  As  in  question  three,  make  a  square;  a  live- 
sided  ligure  ;  a  six-sided  ligure,  each  of  whose  sides 
is  11  in.  long. 


5.    Memorize  the  sum  of  : 

2        3        4        5  9        8        7 

9         8         7         0  2         3         4 


() 


6.  The  1  to  tlie  rioht  in  11  in.  means  one  unit  of 

1  in.     The  1  to  the  left  m(;ans  1  unit  of  10  in. 
Wliat  does  tlie  1  mean  in  12  in.?     What  does  the 

2  mean? 

7.  Select  as  often  as  you  can  three  units  which 
placed  end  to  end  are  as  long  as  the  11-in.  unit. 
Write  your  results  in  cohnnns  for  addition. 

121 


<     Ml- 

•  '■': 


' :  III 


l' 


III 


:; 


m 
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I 


II 


8.  Draw  lines  throuj^h  llie  above  arrangement  of 
dots  to  show  that  the  sums  found  in  question  5  are 
correct. 


9.  Draw  lines  throui»li  the  al)ove  arranefement  of 
dots  to  show  tliat  11  is  the  sum  of  each  of  the  follow- 
ing columns  for  Jiddition. 


8 
5 
8 


2 
4 
5 


4 
4 
3 


6 
3 

9 


2 
5 
4 


2 
1 
8 


2 
3 
6 


7 
0 
4 


2 

7 
9 


4 
3 
4 


10.  A  grocer  buys  pineapples  at  8^  apiece,  and 
retails  them  for  11^  each.  How  much  does  he  gain 
on  every  dozen  he  sells  ? 

„     ^  ,,      ,       11     11     11     11     11     11     11     11 

11.  Subtract  :-7--7r     —     -^     -^     -r     —r     -;r 

9      2      8       3       7      4      6      5 

12.  Find  the  cost  of : 

I  doz.  peaches  at  9P  a  doz. 
-J  doz.  apples  at  0^  a  doz. 


13.  Add ; 

14.  Add: 


2 

2   2 

3   3  4 

4 

5 

5 

9 

19   29 

8   28  7 

37 

2(j 

(i() 

*3 

4    4 

2   3 

1 

5 

4 

3 

2    3 

2   6 

2 

2 

4 

25 

15   34 

37   42 

48 

54 

()3 

*  Add  thus:  25,  28,  31. 
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11 

5 


6 

4 
4 

03 


15.  Write  these  (juestions  under  eael,  other  and 
M(hl:    ^12,  *4,*3;    *2(;,*8,^2;    3^,  44^,  3>^;    5^ 
If,  ()2^. 

16.  I  paid  23^  lor  .  ho,,k,  5^  n,,  .U,h.ek  of  paper, 
;tnd  .>^  ior  a  lead  pencil.  Honv  niueh  did  J  pay 
111  all?  ^   -^ 

17.  U  in  question  14  J  or-^ve  (he  elerk  3  dimes  and 
a  mekel,  what  ehan^ro  aid  1  uet  back? 

Lesson  59 

1.    2dinies  =  '/^     4dimes  =  '/^     (>diines=y^ 


2  dimes  4^=  /^ 
8  dimes  l)^=  ?^ 

2.    14^  =  T  dime  4^. 
25^  =  ?  dimes  and  cents. 
32^  =  ?  dimes  and  cents. 


5  dimes  (l^=  '/  ^ 
7  dimes  2^=  /^ 

(i4^  =  '/  dimes  and  cents. 
88;^  =  ?  dimes  and  cents. 
[)Oji  =  r  dimes  and  cents. 

r  I,''*    ?f  ^^-Z'  '^^"^'^  *''  ^  ^^-^^-  0-t^ul  2  ten  Ih.)  and 
o  Ih       Read  m  the  same  m,y  each  of  the  folh.winir: 
28  1  ).,  34  mi.,  23  sq.  mi.,  IG  A.,  52  sq.  mi.,  27  yi- 
4J  da.,  15  hr.,  32  min.,  05  gal.,  (15  qt.,  40  l,u. 

4.  23  units  are  equal  to  2  tens  and  3  units.  State 
how  many  tens  and  units  are  in  each  of  the  folio wini-- 
number  of  units:  18,  50,  44,  72,  1)7,  9,  3(1. 

5.  2teiis  =  ?     4  (ens  =  ?     8  tens  =  ? 

3  tens  5  units  =  '/  7  tens  4  units  =  ? 

2  tens  8  units  =  '/  O  tens  0  units  =  '/ 

6  tens  G  units  =  ?  <j  tens  5  units  =  ? 


i    # 


*« 


f 

i 
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6.  (14  =  it  lens  4  units.  !M  =  ?  tens  and  units. 
24  =  ?  tiMis  and  units.  40  =  ?  tens  and  units. 
82  =  ?  tuns  an<l  units.  li>  =  ?  tens  and  units. 
57  =  ?  tens  and  units.  77  =  ?  tens  and  units. 

7.  G4  in.  =0  units  of  ten  inclius  and  4  units  ut'  one 
inch. 

24  in.  =  ?        82  ft.  =  ?      57  yd.  =  /    91  da.  =  ? 
15  hr.  =  ?     44  niin.  =  ?     18  sec  =  ?     85  11).  =  ? 

8.  Uead:  #1.25,  >ii^ 2.50,  •ii'f). 42, -^7.08,  .^4.44,  iir' 0.25. 

9.  't25()  is  cMpial  to  2  units  of  one  InoxJrcil  dol- 
lars, 5  units  of  ten  dollars,  and  (5  units  of  oitc  dollar. 

250  yd.  is  o([ual  to  2  units  of  ouc  hundred  yards, 
5  units  of  ten  yards,  and  0  units  of  one  yard. 

10.  Road  as  in  question  1)  each  of  tlie  followiniDf  : 
)ii<()25,  342  mi.,  705  A.,  432  sq.  mi.,  250  yd.,  9D1)  yr., 
101)9  yr.,  3()5  da.,  894  hr. 

11.  73<)  =  7  hundreds,  3  tens,  aud  (I  units. 
325  =  ?  hundreds,  tens,  and  units. 

415,  008,  840,  927,  1027,  205,  1205,  are  each  equal 
to  how  many  hundreds^  tens^  and  unlt^f 

12.  How  many  units  in  ten?  In  20  units  how 
many  tens?  In  40  units?  In  00  units?  In  80 
units  ? 

13.  In  18  units  how  many  tens  and  units?  In 
37  units  how  nuiny  tens  and  units  ?  In  05  units  ? 
lu  88  units  ?     In  90  units  ? 


LKSSOX  60 


ii<l  units. 
ikI  units. 
U(l  units. 
nd  units. 


12") 


its  of 


o?ie 


lii.  =  ;^ 
lb.  =  ? 

rp<l  (lol- 
'  dolliii'. 
?  yards, 


()Win<T  : 
31)1)  yr., 


14.  I[()\v  many  tens  in  ouv.  ImndrcMl?  In  lo  tens 
Ih)\v  many  hundiv.ls/  In  20  tens/  In  40  tens '^ 
In  00  tens?     Ill   MO  tens/ 

15.^  In  l.S  lens  liuw  iminy  hundreds  and  tens/ 
In  25  tens  how  many  liundreds  and  tens/  In  4.S 
tens/     In  (17  tens'/     In  84  tens/ 

16.  4  liundreds  5  tens  2  units  =  /  number. 
<>  hundreds  4  tens  0  units  =  .^  number. 

7  liundreds  0  tens  8  nnits  =  /  number. 
r>  hundreds  8  tens  1)  nnits  =  \'  nnmber. 

8  hundreds  8  tens  8  nnits  =  /  number. 

17.  Count  by  lO's  from  0  to   100;    from   100  to 
200;   from  200  to  :J00. 

18.  (^onnt  by  100\s  from  0  to  1000;   from  1000 
to  2000;  from  2000  to  0000. 


'  I 


»  equal 


S    ll 

()\V 

In 

80 

9 

In 

mit 

s? 
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3^         Add  thus:    8^  and  8^  are  11^,  or  1 

1.  28^     dime  and  1^.      Write  down  1  and  add 
'>^^     the   1  dime  to  the   2  dimes,  makincr   3 

dimes.     Write  down  3.     The  sum  is  31^. 

2.  Add  as  in  (question  1  : 

8<^       f)^       n^      2^       8 

48^       OO^       o4^       4()^       g3 


8 
42 


2 
99 


0 
lOf) 


In  all  these  questions  you   earry  1   to  the  tens' 
eolumn.     1  what '/ 


Ill 


I 


I  i 


0 

A 11  nil. Ml-: 

ric 

Add: 

3.  43 

2/ 

) 

(14 

r,2 

44 

50 

80 

73 

88 

3i 

) 

27 

58 

77 

45 

30 

30 

4.  223 

(135 

308 

427 

279 

300 

474 

220 

443 

384 

041 

825 

5.  234 

342 

420 

314 

302 

314 

523 

203 

135 

182 

204 

225 

212 

174 

310 

421 

215 

042 

6.    A<ld,  [)la(MiiL''  iho  sum  jibovo  tlic  lino  : 


08 


23 
45 


33 


13 


62         28 

Subtract : 
_     08        05 


02 

28 


25 
46 


1() 
34 


32 
19 


35 
00 


*41       00       71 


90 


81       51 


8. 


45        02         28       28       35       42       33       10 
090  810  808  741         001        1051 


307 


254 


728 


503 


257 


342 


9.  A  man  ])aid  $105  for  a  liorse  and  $225  for  a 
carriage  ?     How  niucli  did  lie  pay  for  both  ? 

10.  An  arithmetic  costs  45^,  a  reader  30^,  and  a 
grammar  30^.      How  mucli  did  they  all  cost? 

*  Subtract  thus  :  8  aucl  3  aro  11  ;  carry  1  to  2  as  in  addition, 

making  it  J] ;  :J  and  1  are  4.     Write  3  under  8  and  1  under      £[ 

2  tlnis,  28 

Tliat  is,  fancy  you  are  doing  addition  witli  the  sum  at  tlie  top.       \o 


y 
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8{) 


7;5 


iU4 


2 

iV) 

) 

G() 

51 
1() 

1051 

842 

25 

for  ji 

^  and  a 


addition, 
dor      41 

op.       13 


11.  A  man  l)ouorl,t  a  lot  f„i-  .ii<J)75  and  sold  it  for 
^HC){).     How  much  did  he  lose? 

12.  I  paid  *1.25  for  a  roast  of  beef  and  .^1.10  for 
potatoes.      What  did  I  pay  for  both? 

13.  A  farmer  sold  his  wheat  for  ^854  and  hay  for 
¥237.      How  mneh  did  he  ^et  for  both? 

14.  A  merehant  took  in  .^.'J:;2  on  AFcmday,  .*204 
on  Tuesday,  and  *455  on  VV^-dnesday.  ll(,w  much 
did  he  take  in  on  these  three  days? 


Lesson  61 

1.    Memorize  the  sum  of:    ^ 

9 


2.    Find  the  sum  of  : 


9 
3 


4 

8 

8 
4 


5 


7 
5 


Add  : 

3.      3 

19 


9 
13 


5 

2G 


6 
3(> 


5 

77 


4. 


4 

4 

22 


4  5 

4  2 

34        44 


5  8 

6  3 
51        G3 


4 

48 

3 

9 
70 


5. 


Wliat  is  the  cost  of  : 

4  lb.  raisins  at  8^  a  lb.? 
^  lb.  dates  at  r>^  a  lb.? 
I  lb.  nuts  at  12^  a  lb.? 


6 
Q 

6 
6 


7 
(j5 


8^"^ 


2 
3 
5 


3 

38 

3 
3 

m 


f 


i 


i' 


8 

AT^TTIIMETIC 

6.  *5 

*2 

3 

4 

1 

4 

2 

4 

4 

5 

3 

8 

3 

4 

2 

4 

2 

1 

3 

4 

5 

5 

6 

4 

14 

5() 

33 

70 

()5 

43 

26 

84 

7.  18 

2G 

33 

53 

84 

28 

57 

23 

42 

36 

02 

74 

48 

92 

65 

88 

8.  748 

121 

(>43 

282 

495 

855 

161 

234 

879 

f)H{> 

497 

307 

[yd') 

768 

In  encli  of  these  (piestioiis  you  curry  1.     This  1 
is  1  whcit? 


9.  426 

284 

294 

825 

272 

444 

111 

343 

808 

125 

254 

41() 

383 

444 

212 

241 

702 

411 

412 

222 

555 

10.    What  is  the  cost  of  : 


Subtract 

989 


11. 


|-  bu.  apples  at  60^  a  bu.? 
21  lb.  biscuits  at  8^i  lb.? 
4  lb.  sugar  at  5^^  a  lb.? 


t521   625   930   ()41 


752   268   283   615   228 


989 
457 


862 
129 


*-  Add  tlms :  14,  IG,  20,  25  ;  nC),  57,  02,  04. 

t  Subtract  thus  :  :>  aud  8  arc  11  ;  carry  1  to  0,  as  in  addition, 
iiiakiu<i;  it  7  ;  7  aud  5  arc  12  ;  carry  1  to  2  inakinu'  it  .'J ;  13  aud  2 
are  5.  Tliat  is,  faucy  you  are  doing  addition  witli  the  sum  at 
the  top. 


2 
2 

5 

20 


57 
05 


.5 
>5 


14 


4 
4 
4 

84 

23 

88 

708 
This  1 

111 
444 
555 


12. 


13. 


LESSON 

62 

129 

7498 

7594 

8989 

9387 

7845 

4288 

0571 

0303 

8320 

0043 

9322 

5745 

4102 

7029 

1521 

4504 
2342 


2040      4218      2730       2052       1038       1432 


14.  A  farmer  has  038  sheep  in  one  flock  and  234 
in  another.     How  many  has  he  all  together? 

15.  I  bought  a  house  for  <t4825  and  sold  it  for 
'i{<3400.     How  much  did  I  lose  ? 

'16.  A  man  spent  -1124  on  Monday,  '"3^423  on  Tues- 
day, and  t'i^073  on  Wednesday.  How  much  did  he 
spend  all  together  ? 

17.  HoAV  many  days  are  there  in  April,  May,  and 
June  ?  How  many  days  are  there  in  July,  August, 
and  September  ? 

Lesson  62 


If 


*  il 


1.    Memorize  the  sum  of 


4     5     0      9     8     7 
9     8     7     4     5     () 


69 

7 


802 
129 


Add 


8 


9 


18       15       39       34       47       08       78       85 


addition, 
i  ;J  iuid  2 
llio  smii  at 


0 


3 


9 


0 


81       23       44       05       00       72       82       90 


1  ■! 


130 


4. 


ARITHMETIC 

1 

3 

4 

2 

4 

8 

2 

4 

3 

2 

2 

3 

2 

1 

3 

4 

3 

4 

2 

5 

1 

6 

3 

4 

12 

21 

34 

41 

56 

63 

73 

71 

5.    What  is  the  cost  of : 

4  yd.  of  elastic  at  6^1  yd.? 
10  yd.  of  tape  at  2^  a  yd.? 
21  yd.  lining  at  10^  a  yd.? 
I  yd.  ribbon  at  4^  a  yd.? 

28       38        27        39       25       33 
33       45       54       63       78       1)9 


6. 


5C> 
82 


40 

98 


7.    285     248      427     655     568     909     263     566 
548     671      496     714     815     204      574     546 


8.    Find  the  cost  of  2  bn.  of  potatoes  at  40^  a  bu., 


and  3|  lb.  of  meat  at  12^  a  lb. 


9.  212  141 

504 

141 

333 

333 

634 

232 

154  320 

412 

453 

444 

111 

307 

260 

702  168 

183 

138 

555 

mi 

241 

318 

Subtract : 

10.   674   954 

439 

715 

609 

938 

310 

609 

231   823 

275 

433 

546 

444 

154 

352 

11.  6739  4903 

()04S 

7354 

3429 

6336 

7273 

5128 

2435  2701  2035  1321  2316  2332  3123  4128 


'Na 


f 
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2 

4 

3 

4 

3 

4 

73 

71 

56 

40 

82 

98 

2G3 

566 

574 

546 

,40^  a 

bu., 

634 

232 

307 

260 

241 

318 

310      609 


154      352 
^273    512<S 


12.  8653    9125    3522    4175   4967    2364    6001    5385 


7439    4135    2140    3514    3643    1423    3453    2962 

13.  A  fiirmer  received  '1l>235  for  his  corn  and  -"3^470 
for  his  wheat.     How  much  did  he  receive  for  both? 

14.  A  cattle  dealer  had  3245  cattle  and  sold  1340. 
How  many  had  he  left? 

15.  A  man  bought  a  farm  for  ^8225  and  sold  it 
for  '^'9415.     How  much  did  he  gain? 

16.  H'  a  man  earns  -it' 2500  a  year,  and  his  expenses 
are  -1^1500,  how  much  does  lie  save? 

17.  Find  the  sum  of  121, 121, 121, 121.  Multiply 
121  by  4, 

18.  Mr.  Brown  owed  Mr.  Smith  -f  225.  He  paid 
the  debt  by  giving  him  #160  and  a  horse.  What 
was  the  horse  worth  ? 

Lesson  63 

1.  Count  by  5's  from  5  to  200. 

2.  Memorize  : 

Five  times 


1123    4128 


1  is  5 

5  is  25 

9  is  45 

2  is  10 

(>  is  30 

10  is  50 

3  is  15 

7  is  35 

11  is  55 

4  is  20 

8  is  40 

12  is  60 

\ 
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3.  Give  two  factors  of  each  of  the  following 
numbers:  28,  45,  44,  32,  55,  27,  60,  48,  40,  35. 

4.  Give  the  two  equal  factors  of  each  of  the 
following  numbers:    4,  9,  16,  25. 

5.  Give  as  many  pairs  of  factors  as  you  can  for 
each  of  the  following  numbers : 

24(2  X  12,  3  X  8,  4  X  6),  12,  18,  20,  28,  30,  36,  40. 

6.  4  is  a  factor  of  12.  What  is  the  other  factor  ? 
4  is  a  factor  of  20.     What  is  the  other  factor  ? 

4  is  a  common  factor  of  12  and  20. 

Draw  lines  12  in.  and  20  in.  long  and  measure 
them  with  a  4-in.  unit.     How  many  units  in  each  ? 

7.  What  number  is  a  common  factor  of  20  and 
25?  Of  9  and  12?  Of  25  and  30?  Of  10  and  14? 
Of  12  and  15  ? 

8.  How  long  is  the  unit  that  will  exactly  measure 
two  pieces  of  ribbon  one  12  in.  long  and  the  other 
15  in.     With  what  coin  a 


and  also  of  25^ 


you  pay 


20  p 


Multiply  : 

9.      21 

*23 

33 

61 

68 

42 

6 

5 

5 

5 

6 

5 

*  Multiply  thus :  5  times  3  is  15 ;  write  down  5  and  carry  1  ; 
5  times  2  is  10  ;  10  and  1  are  11  ;  write  down  11.  The  product  is 
115. 
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factor  ? 
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In  multiplying  23  by  5  you  carry  1.     This  1  is 
1  wliat  ? 


10.  262 
2 

341 
3 

424 
4 

521 
6 

203 
6 

313 
5 

11.  6 

5 

5 
6 

5 

8 

4 

7 

5 

7 

5 
9 

5 
12 

5 
10 

12.  41 
6 

52 
6 

42 

7 

50 

7 

53 

8 

52 
1) 

irry  1  ; 
^dtict  is 


13.  James  rode  33  mi.  on  his  bicycle  in  one  week, 
and  Henry  4  times  as  far  all  but  12  mi.  How  far 
did  Henry  ride  ? 

14.  Divide : 

5)45      5)450      8)40      7)350      9)45      6)800 

15.  What  number  smaller  than  12  has  5  for  a 
factor?  smaller  than  16?  18?  22'-'  28'^  33?  36''' 
39?  42?  47?  49?  '        *        ' 

Divide  : 

16.  *5)215    5)315    5)325    5)280    5)365    5)390 

On  dividing  325  by  5  you  have  a  remainder  2  on 
the  first  division.     This  2  is  2  what  ? 

*  Divide  tlius :  5  is  contained  in  21  4  times  with  remainder  1  • 
write  d„wn  4  ;  5  is  contained  in  15  3  times  j  write  down  3.  The 
quotient  is  43. 


'I 

;    (frit 


"hi 


<  I 


■M 


1-  1 


134 


ATaTIIMF.TIC 


17.  4)212     :02:")2     r)):;Tr)     4)304     2)572     8)20^ 

Tliure  is  a  runuiiiidur  on  the  lirst  division  eiieli 
time.     Is  tliis  remaiii(k'i'  units,  tens,  or  liundreds  ? 

18.  (i)812     7)21)4     S)416     5)840     t>)8<)!)     I>)4(IS 

19.  At  'i^5  ci  bbl.  liow  many  barrels  of  Hour  will 
cost  >|'325? 

20.  Ifow  many  miles  an  hour  must  a  train  travel 
to  go  272  mi.  in  8  hr.  ?     In  0  hr.? 

21.  If  a  train  travels  26  mi.  an  hour,  how  far  dis- 
tant is  a  city  which  it  will  reach  in  4|  hr.  ? 

22.  A  farmer  received  -11^128  for  a  cow  and  some 
lambs.  He  received  >^  32  for  the  cow  and  1 3  for 
each  lamb.     How  many  lambs  did  he  sell? 


Lesson  J4 

1.  1  X  G  =  6  G  X  1  =  ?  4  X  G 
2  X  G  =  12  6x2  =  ?  f)  X  G 
3xG  =  18     6x3  =  ?     GxG 

2.  Count  by  G's  from  6  to  72. 

3.  Memorize  : 

Six  times 


24     6x4 

30     6  X  5 
?       6x6 


lis    6 

5  is  30 

9  is  54 

2  is  12 

6  is  36 

10  is  60 

3  is  18 

7  is  42 

11  is  6Q 

4  is  24 

8  is  48 

12  is  72 

UN 
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2_)572     8)201 

division   eacli 
IiundrtHls  ? 

^ym   !))4(;s 

of  Hour  will 


I  train  travel 

liow  far  dis- 
r.? 

nv  and  some 
and  .^3  for 
sell? 


6x4  =  ? 
0x5=  ? 
6  X  (i  =  ? 


9  is  54 
)is  60 
L  is  66 

J  is  72 


i 


4.  Give  two  factors  of  eacli  of  the  following'  mun- 
bers  :  80,  21,  48,  54,  55,  72,  27,  66,  42,  60. 

5.  (live  as  many  })airs  of  factors  as  you  can  of 
each  of  the  followiiii^  numbers  :  18(2  x  9,  8  x  6), 
16,  36,  48,  24,  54,  (lO,  44. 

6.  What  number  is  a  common  factor  of  12  and 
15  ?  15  and  25  ?  22  and  33  ?  30  and  42  ?  28  and 
32? 

7.  Two  loG^s,  one  15  ft.  and  the  other  25  ft.  in 
Icnc^th,  were  cut  into  the  lonjnfest  possible  pieces  of 
ecpial  length.     What  is  the  length  of  each  piece  ? 

Multiply  : 

8.  *49         24  35  47  58  66 

_6         ^  _6  _6  _6  _6 

In  multiplying  49  by  6  you  carry  5.     This  5  is 
5  what  ? 

9.  A  dealer  bought  84  sheep  at  $6  apiece,  and 
sold  them  for  if?  600.     Find  his  gain. 

10.  396        396         396         396         396         606 
_J       __3  4  5  6  6 

In  multiplying  396  by  3  you  carry  1.     This  1  is 
1  what  ?     You  also  carry  2.     This  2  is  2  what  ? 

11.  86566  6  56 
6       8         9         7         9        12        12        11 


*  Multiply  thus  :  6  times  9  is  54  ;  write  down  4  and  carry  5  ;  6 
times  4  is  24  ;  24  and  5  are  20  ;  write  down  20.    The  product  is  204. 
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8 

13.  A  fanner's  barn  cost  liiin  '1^225,  and  his  liuuso 
9  times  as  much.     Find  the  cost  of  both. 

14.  Divide : 

6)426       8)400      6)546       9)549       5)505       9)369 

15.  What  number  smaller  than  20  has  6  for  a 
factor  ?  Smaller  than  15  ?  17  ?  26  ?  29  ?  34  ? 
38?    47?    49?     52?    58? 

Divide : 

16.*    6)150     6)324     6)456    6)294    6)402    6)732 

17.  2)576     3)576     4)576     5)650     6)864     6)834 

18.  4)704     6)702     5)735     7)448     8)448     9)459 

19.  6)594     9)594     8)520     7)364     8)504     9)504 

20.  Divide  the  contents  of  240  bags  of  oats  equally 
among  three  bins.     How  much  in  each  ? 

21.  How  many  bushels  of  wheat  in  24  bags  each 
containing  2  bu.,  and  18  bags  each  containing  3  bu.? 

22.  I  paid  $  240  for  a  horse  and  bicycle.  If  the 
horse  cost  5  times  as  much  as  the  bicycle,  find  the 
cost  of  each. 

*  Divide  thus :  C  is  contained  in  15  2  times  with  remainder  3  ; 
write  down  2  ;  0  is  contained  hi  30  5  times ;  write  down  5.  The 
quotient  is  25. 
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Lesson  66 

1.  $2.1  f>  is  read,  two  dollars  and  seventy-live 
cents.  The  decimal  point  (.)  separates  dollars  from 
cents.  All  the  ficfures  to  tlie  left  of  the  decimal 
l)oint  denote  dollars,  and  the  lirst  two  ligures  to  the 
riirht  denote  cents. 


2.  Read  the  following  : 

$2A^       i5  3G.10       IG2.24 
-1^4.29       $G4.76       *43.G0 

3.  Read  the  following  : 

T-j.oo,      tjpl.oo,     qp.oo,     (JJ5.J5,      (jp.lo,     fjp.Uc),     (jp  .08 


*1G9.G5       *18G4.8G 
1091.80       $1759.45 


4.    Read  the  following  : 


*.05 
*.09 
$.01 

$.12 
$.18 
$.G9 


$  .07 
$  .30 
$  .75 

$2.16 
$3.04 
$5.20 


$  15.17 
$  77.60 
$  20.05 
$291.98 
$201.64 
$311.20 


$  204.04 
$  300.06 
$  300.60 
$1732.25 
$5300.20 
$6040.06 


5.    Write  in  figures  as  in  question  4  :  Three  dol- 
lars and  twenty-five  cents  ;  thirty-seven  dollars  and 
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liFly  cu'iits  ;  sixtoeii  cciiis  ;  ciiL^lily-llii'iH!  (hmiIs;   four 
(HMits  ;  iiiiKi  conts  ;   Iweiily  (lollars  and  six  cunts. 

6.  Wi'ito  ill  lii^iirt.'s  :  One  InindrtMl  nineteen  dol- 
lars and  twenty-live  eents  ;  two  hundred  i'orty-three 
dollars  and  ninety-one  eents ;  six  hundred  iMujht 
dollars  ami  eiL»'ht  eents  ;  nine  hundred  ninety-nine 
dollars  and  ninety-nine  eents. 

7.  How  many  eents  in  %  2  ?    In  -t  .2^^  ?    In  ^ 2.25  ? 

8.  How  many  eents  in  ?  — 

-t;].75        .*8.ii)       *4.0(;       >i^2r)AU       -tio.oi; 

•tO.OT  #3.10  *t).43  *34.U8  #20.20 

9.  Write  and  read  as  dollars  and  eents  : 

1()^,    (i^,   300^,   21  Of^,   G25^,  401)^,   24(;3^,    1250^, 
2400^,  1050^,  1825^. 

10.  How  many  eents  in  -t^,  #  |,  #|,  #  i,  #  J^? 

11.  Write  as  dollars  and  eents  : 

.tr,i-,     .f6J,     #8|,     #12-1,    #24f,     #43-L,     #04-,V 

12.  How  many  dollars,  dhnes,  and  cents  in?  — 
#2.45,  #6.40,  #3.08,  #4.00,  #.110. 

13.  How  many  ten-dollars,  dollars,  dimes,  and 
cents  in  #30.25,  #40.10,  #()2.01,  #3.04,  #11.11? 
How  many  cents  in  1  dime?  Dimes  in  1  dollar? 
Dollars  in  1  ten-dollar? 

14.  Add  : 

#2.14  #13.21  #215.42  #1212.33 

3.20  22.16  211.00  2104.12 

4.53  24.00  420.06  3013.41 
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15.  Find  (lie  Slim  of  >^lM.:)'l  ^2\A\.  mihI  ^\1.'2± 
Find  (lie  siiiM  (d"  ."r'^U.iir),  ><-J4:»,.4o,  ;,iid  J^i' f)!!).."):}. 

16.  W'lial   will   it   cnst  to  si'ttlo  a  i^TociMy  l)ill  of 
sl'2.o.">,  a  iiiL'iit  bill  ol'  'Vl4.l*J,  and  a  dru«;'  l)ill  ol" 


17.    Sul)tra(;t : 


*:?n<».48 


*j2i4(Kr)«; 
ioh;.]:i 


18.  What  is  the  dil't'eroncu   in   cost  between  two 
I'ockiiiLi-cliaii's,   one  costing"  -ii' 27.75   and   the    other 

19.  J  bny  a  eliair  for -t  2. (if) ;   what  chan^'e  should 
I  m't  back  from  a  five-doihir  bill? 

20.  Multiply  : 

-ii'r).23               $22My              $^l.rA               *  21 15.42 
n  4  5  {} 

21.  What  is  the  cost  of  5  T.  of  coal  at  -115  0.25  a  ton, 
and  2  cords  of  wood  at  »1f'4.25  a  cord  ? 

22.  Find  the  value  of:  *48.2()-i-2;  *82.50--J}; 
*.i)2H-4;  -*.00--2;  -if  ()28.75  h- 5  ;  -H^  483.90 -- 0. 

23.  If  an  agent  midces  fji^  1)1)4. GO  in  4  mo.,  what  are 
his  average  monthly  earnings? 

24.  Find  the  cost  of  : 

G  cups  at  ^   .20  apiece. 

4  knives         at 'f  1.25  apiece. 

5  plates  at  $   .25  apiece. 

2  spoons         at  '^1.50  apiece. 

3  sidt  dishes  at  %    .25  apiece. 
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Lesson  66 

1.  A  pitdior  liolds  1}  pt.  How  many  quarts  and 
pints  does  it  liold?  How  many  quarts  and  pints  in 
5pt.?     Dpt.?     7pt.?     11  pt.? 

2.  In  adding  pints,  what  unit  can  you  always  put 
in  placu  of  overy  2  pt.? 

3.  In  one  i)ail  tliere  are  2  (^t.  1  pt.  of  water ;  in  a 
second  pail  o  {[t.  1  pt.  ;  in  a  third  1  gal.  1  pt.  How 
much  water  in  the  three  pails  ? 

4.  Measure,  and  prove  your  answer  to  question 
3  correct. 

5.  Make  problems  like  question  3. 

6.  How  many  gallons  and  (juarts  are  there  in 
6qt.?     9qt.  ?     5  qt.  ?     7  qt.? 

7.  What  unit  of  measure  can  you  put  instead  of 
every  4  qt.  in  a  quantity  of  liquid  ? 

8.  How  many  quarts  and  pints  in  3  cans,  each  of 
which  holds  5  pt.  ?  How  many  gallons,  quarts,  and 
pints  in  3  cans,  each  of  which  holds  7  pt.  ? 

9.  If  3  pieces  of  ribbon  oi  the  same  length  cost 
i.l5,  what  will  1  piece  cost? 

10.  Draw  a  line  three-quarters  of  a  yard  long, 
and  divide  it  into  pieces  each  one-quarter  of  a  yard 
long.  How  many  pieces?  What  is  the  cost  of  each 
piece  if  all  costs  18^?  Of  4  such  pieces?  How 
long  will  4  such  pieces  be  ? 
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11.  If  three-quarters  of  a  yard  of  ril)hon  costs 
l:i^,  what  will  ono-ciuarter  ol'  a  yard  cost?  Four- 
quarters  of  a  yard?  One  yard?  One  yard  and  one- 
(juarter? 

12.  If  I  yd.  of  clotli  costs  21^,  what  is  the  cost  of 
1  yd.?  How  do  you  iind  the  cost  of  1  yd.  of  cloth 
when  you  know  the  cost  of  |  yd.  ? 

13.  If  I  11).  of  hutter  cost  24^,  what  is  the  price 
l)er  lb.  ?  When  you  know  the  cost  of  J  H'-  ^>f  butter, 
how  do  you  find  the  cost  of  1  lb.  ?     Of  1|^  lb.  ? 

14.  A  boy  sold  0  qt.  of  berries  at  0^  a  qt.  How 
many  oranges  at  3^  each  could  he  buy  with  the 
money  he  got  for  the  berries  ?  What  unit  measures 
the  value  of  an  orange  ? 

15.  When  milk  costs  24^  a  gallon,  what  is  the 
cost  of  1  qt.  ?  What  is  the  cost  of  1  pt.  ?  Of  1  g;d. 
3  qt.  1  pt.  ?  What  is  the  cost  of  2  gal.  3  qt.  1  pt. 
at  2  ^  a  pt.  ? 

16.  A  man  spent  |  of  his  salary.  What  part  of 
it  did  he  save?  U  he  had  spent  |  of  his  salary,  what 
part  would  he  have  saved?  If  this  was  |120,  what 
was  his  salary? 

17.  A  watch  cost  f  50,  which  was  five  times  the 
value  of  the  chain.  What  was  the  cost  of  the 
chain?  Of  both?  What  is  the  whole  quantity 
here?     What  is  the  number?     What  is  the  unit? 
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18.  Dniw  ii  square  wlioso  side  is  4  in.  Divide  it 
into  'J-iii.  scj^uiires.  How  many?  Name  tlie  whole 
(jnantity,  tlie  unit,  and  tlie  number.  How  did  you 
lind  the  number  ? 

19.  How  many  2-in.  squares  in  a  square  whose 
side  is  0  in.  ?     8  in.?     10  in.  ?     1  ft.  ? 

20.  How  many  more  3-in.  squares  ean  be  cut  from 
a  square  whose  side  is  12  in.  tlian  from  one  wliose 
side  is  9  in.  ? 

21.  How  many  4-in.  squares  in  an  ol)lonG^  12  in. 
])y  20  in.?  1  ft.  8  in.  ])y  8  ft.  ?  How  many  tiles, 
each  4  in.  square,  are  needed  for  a  piece  of  tiling 
4  ft.  long  and  1  ft.  4  in.  wide? 


!i  • 


Lesson  67 

1.  A  milkman  has  4  gal.  1  qt.  of  milk  in  one 
can  ;  in  another  3  gal.  1  qt.  1  pt.  ;  in  a  third 
2  qt.  1  pt.     How  much  milk  has  he  ? 

2.  A  milkman  sold  3  cans  of  milk,  each  contain- 
ing 2  gal.  3  qt.     How  much  did  he  sell? 

3.  How  many  quai'ts  in  5  gal.  2  qt.  ?  To  how 
many  customers  can  a  milkman  sell  5  gal.  2  qt.  if 
he  sells  2  qt.  to  each  customer?  Name  the  qnan- 
tity,  the  unit,  and  the  numl)er. 

4.  If  I  divide  8  gal.  3  qt.  of  syrup  equally 
among  5  persons,  how  nnich  does  each  get?     In  this 
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question  you  are  .[viveu  the  quantity  and  the  nuniher 
and  are  required  to  find  the  unit.  State  tlie  (jues- 
tion  in  which  you  are  given  the  quantity  and  unit  to 
find  the  number. 

5.  A  man  buys  milk  at  4^  a  qt.,  and  sells  it  at 
8^  a  pt.  How  much  does  he  gain  on  each  gal.  ? 
How  much  on  (>  gal.  ? 

6.  If  three-quarters  of  a  yard  of  cloth  cost  18^, 
what  will  one-quarter  of  a  yard  cost  ?  Four-quarters 
of  a  yard  ?     One  yard  ?     One  yard  and  one-half  ? 

7.  If  I  yd.  of  ribbon  costs  27^,  wliat  will  1  yd. 
cost?  11  yd.?  If  I  lb.  of  raisins  cost  15^,  what 
will  1  lb.  cost  ?     21  lb.  ? 

8.  The  desks  in  a  schoolroom  cost  -f  72  at  f  2  a 
desk  ;  l\ow  many  desks  are  there  in  tlie  room?  How 
many  rows  of  desks  with  6  in  a  row  ? 

9.  If  f  of  the  num])er  of  desks  in  a  room  are  33, 
how  many  desks  are  in  the  room  ?  How  do  you  find 
a  number  when  you  are  given  |  of  it  ? 

10.  A  milkman  sold  milk  at  1.03  a  jiint.  Wliat 
was  the  price  per  gallon  ?     What  will  5  gal.  sell  for? 

11.  James  paid  -tf  for  a  book  and  ^  for  a  slate. 
How  much  more  did  the  book  cost  than  the  slate? 
I  low  much  did  both  cost  ? 

12.  A  milkman  liaving  25  gal.  2  qt.,  sold  J  of  it. 
How  mueli  did  he  sell?  If  lie  had  sold  |  of  it,  how 
nuich  would  he  have  sold  ? 
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13.  A  farmer  sold  6  doz.  ci^gs  to  ji  grocer  at  -f  .12 
a  doz.,  6  lb.  of  butter  at  $.1H  a  lb.  He  took  liis 
jmy  ill  sugar  at  6^  a  lb.  llow  many  pounds  of  sugar 
did  he  receive  ? 

14.  Florence  paid  f  .64  for  an  arithmetic  and  J  as 
much  for  a  reader.  What  did  both  cost  ?  What 
change  should  she  get  back  from  a  dollar  bill  ? 

15.  My  hens  lay  «5  eggs  a  day.  In  how  many 
weeks  will  they  lay  140  eggs  ? 

16.  What  will  2  doz.  apples  cost  at  the  rate  of 
2  apples  for  3^?     What  is  the  unit  here? 

17.  How  many  feet  long  is  your  schoolroom  ? 
How  many  feet  wide  ?  Now  find,  without  measur- 
ing, the  number  of  yards  it  is  half-way  around  the 
room.     Test  your  answer  by  measuring. 

18.  A  boy  earns  #.09  an  hour,  and  works  8  hr.  a 
day.  How  much  more  does  he  earn  in  1  wk.  than  a 
boy  who  earns  'f  .10  an  hour,  and  works  7  hr.  a  day? 

19.  In  question  20,  place  one  dot  for  each  dollar 
left.  How  many?  How  many  dots  should  you 
place  for  the  money  spent  for  groceries?  How 
many  for  what  was  in  my  purse  at  first  ? 

20.  I  spent  I  of  the  money  in  my  purse  for  gro- 
ceries, and  had  15  left.  What  part  of  my  money 
did  I  have  left  ?     How  much  had  I  at  first  ? 

21.  What  three  different  coins  make  $  .  16  ? 
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Lesson  68 

1.  Monday  a  boy  picked  5  qt.  1  pt.  of  berrios, 
Tuesday  4  qt.  1  pt.,  and  Wecbiesday  0  qt.  1  pt. 
How  mncli  did  Jie  pick  on  tliesc  iliree  days  ? 

2.  Tlie  l)oy  in  question  1  sold  liis  berries  at  (5^  a 
quart,  and  bouglit  a  ball  and  bat  with  the  money. 
Wliat  did  lie  pay  for  the  ball  and  bat  ? 

3.  What  is  the  cost  of  G  qt.  1  pt.  of  milk  at  ^.24 
a  gallon  ? 

4.  What  will  81  yd.  of  ribbon  cost  at  12^  a  yard  ? 
Of  the  tliree  terms,  (luantity,  unit,  number,  Avhich 
are  you  given  and  which  must  you  lind  ?  Using  the 
same  numbers,  state  a  question  in  which  you  are 
given  the  quantity  and  unit  to  lind  the  number. 
State  a  question  in  which  you  are  given  the  quantity 
and  number  to  lind  the  unit. 

5.  School  is  in  session  from  nine  to  twelve  o'clock, 
and  from  a  quarter  after  one  to  half-past  three.  This 
5s  bow  many  hours  a  day?  Count  on  the  clock. 
1 '    \v  many  liours  a  week  ? 

6.  If  it  takes  1  man  0  hours  to  cut  a  cord  of 
wood,  how  long  will  it  take  2  men  to  do  it?  Jlow 
h)ng  will  it  take  o  men? 

7.  A  man  takes  6  hours  to  cut  a  cord  of  wood, 
eulting  each  stick  into  two  pieces.  How  long  will 
it  lake  him  if  he  cuts  each  stick  into  tliree  pieces? 
In  each  case  draw  a  stick,  and  mark  where  it  is  cut.? 
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8.  What  iiinnlxM'  of  cents  vim  yon  divi'lo  into 
iliirds  and  liavt^  0^  in  cacli  tliird  ?  'i'est  your  answer 
])y  making  0  dots  for  eacli  third,  and  then  counting 
all  your  dots  by  O's.  How  many  G\s  ?  How  many 
(h)ts? 

9.  What  number  can  you  divide  into  fourtlis 
and  liave  25  in  each  part?    Into  fifths?    Into  sixths? 


10.    If  one-sixth  of  th(^  d 


b 


CI 


and  Hi 


M)rmg 


)etwe( 
fiehl  is  29  mi.,  liow  far  is  it  between 


iicacro 


tl 


lese 


two  cities  ? 


11.  I  low  many  weeks  in  1  yr  ?     J  yr.  ?     |  yr.  ? 

12.  If  a  boy  earns  -f  G  a  week,  liow  much  will  he 
earn  in  |  yr.  ? 

13.  If  a  boy  earns  $1  a  week  and  it  costs  him  -^5 
a  week  to  live,  how  much  can  he  save  in  J  yr.  ? 

14.  What  five  different  coins  make  91^? 

15.  A  lady  made  6  gal.  of  preserves  and  put  them 
up  in  pint  cans.     How  many  cans  did  she  use  ? 

16.  A  5-lb.  pail  of  butter  costs  90^.  At  this  rate 
what  must  I  pay  for  2|  lb.  ? 

17.  How  many  pennies  will  be  required  to  form 
a  square  if  there  are  5  pennies  on  each  side  of  the 
square?  Place  pennies  so  as  to  show  how  many  are 
needed. 

18.  A  grocer  has  8  gal.  2  (]t.  1  pt.  of  cider  which 
he  divides  ecjually  among  iJ  customers.      What  does 
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encfi  roeoivo?     Nuinc  ll 


u'  (|ii!nility  mid  Ww  muuWv. 


Wliiit  is  (he  unit  ?     How  did  yon  find  it? 

19.  To  l)i)w  many  cusloniers  can  a  riilknian  sell 
S  .t^al.  :}  (|1.  (,f  milk,  if  ],e  sells  5  pt.  to  each  cns- 
Umwv?  Name  the  quantity  and  the  unit.  What  is 
the  nund)er'/     IIow  did  you  find  it? 

20.  A  pole  is  1  in  the  ground  and  |  in  the  air. 
Draw  the  pole.  If  it  is  4  ft.  in  the  oround,  how 
lono-  is  the  part  in  the  air?     How  loner  is  the  pole? 

21.  A  pole  is  I  in  the  air  and  J  in  the  .i^ronnd. 
ir  the  heio-ht  ahove  ground  is  (>  ft.,  how  long  is 
the   pole? 


22.    Two  l)oys  walk,  one  east  at  the  rate  of  H 
an   hour,  and  the  other  west,  at  |  that  rate.     J I 
far  apart  will  they  he  4  hr.  afte'r  they  part? 


mi. 
ow 
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1. 

Memori 

ize  the 

sum  of 

5 

'   9 

6 

8 

7 

7 

8 
6 

9 
5 

Add 

* 
• 

2.      5 
19 

9 
15 

6 

28 

8 
2G 

7 
47 

7 
37 

9 
65 

6 

87 

3.      5 

4 

22 

3 

4 

37 

5 

9 

30 

6 

4 

44 

9 

4 

51 

6 

3 

63 

7 
5 

72 

6 

8 
81 

4.      2 

2 

4 

12 

4 

1 

3 

25 

1 

3 

4 

32 

G 

4 

6 

14 

9 
1 

2 
42 

7 
6 

2 
58 

8 

4 

3 

41 

4 
3 

8 
()0 

5.  T  bouQflit  a  coat  for  •if' 12,  and  had  left  a  five- 
dollar  bill  and  2  two-dollar  bills,  llow  much  money 
had  I  at  first? 

6.  I  Ixnight  a  carriage  for  ^61,  paid  -f  5  for  re- 
pairs, and  sold  it  so  as  to  gain  ^S.  What  did  1  sell 
it  for? 

148 


7. 
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149 

35 

15 

48    94    (19 

4r) 

55 

49 

24 

77 

8(j    39    72 

38 

77 

80 

9 
5 


5 


8.    234      039      149      475      298      329      758      829 
181        70      073      328      443      872      080      r,r>r> 


275 

054 

283 

333 

200 

542 

257 

420 

453 

513 

708 

325 

304 

129 

509 

328 

221 

331 

544 

510 

092 

783 

134 

150 

10.  25  yciirs  ngo  ii  youiio^  iiuiii  eutored  the  iirmy 
at  the  age  of  19.     How  old  is  he  now? 

11.  In  an  orcliard  tliere  are  90  ap[)le  tn^es  and 
I  as  many  elierry  trees.  How  many  trees  are  there 
in  the  orehard? 

12.  A  farmer  has  435  sheep  in  one  flock,  322  in 
a  se.'ond,  and  239  in  a  third.  How  many  has  he  all 
toii'ether? 


13. 


Snbtraet  : 

I5i    ^    lil?    ^    ill     «i5     i^'^l     i:>- 

352      234      501      ^!71      234      395      888      189 


■V  ii 


•; ;  'I 


14. 


04( 


)i) 


2301 

1847 
1321 


9039 
2127 


80( 


)\) 


4888 


4398 
3489 

8429 
3510 


0000 
2009 

7172 
0354 


o 


1)40 


194; 


b'} 


29 


1078 


15.    Mrs.   Ellis  was  24  yr.  old   on   Feb.  19,  and 
Caryl  8.     What  is  the  difference  in  their  ages? 
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16.    Tlierc  an;  1^5  pupils  in  (Ik*  sim^oikI  iL^-i-adc,  and 
1(1  more  in  the  lirst.      How  many  arc  tliero  in  hotli 


irrac 


les  ? 


17.  A  boy  rode  7.5  mi.  on  ii  1)icy(de  in  two  days. 
If  he  rode  49  mi.  the  lii'st  day,  how  far  did  he  ride 
the  seeoiul  day?  How  many  miles  less  than  on  the 
first  day? 

18.  A  farmer  lias  165  A.  in  oats,  124  A.  in  barley. 


and  225  A.  in  wheat.      How 
has  he? 


many  acres  of  grain 


19.  A  farmer  sold  2  cows  at  ^2-)  each  and  -i  sheep 
at  'to. 25  apiece.     What  did  he  receive  altogether? 

20.  A  farmer  sold  a  grocer  6  T.  of  hay  at  1 12  a 
ton  and  bought  ^jt' 25.50  worth  of  groceries.  How 
much  cash  did  he  receive  ? 

21.  My  salary  is  't84  a  month.  I  spend  ^  of  tliis 
for  board,  ^  for  clothing,  and  |  for  otiier  ex[)enses. 
How  much  do  1  spend  altogether?  How  much  do 
I  save  ? 

22.  Alder  had  24  marbles.  In  the  morning  he 
lost  J  of  them  and  in  tlie  jifternoon  he  won  I  as  many 
as  he  had  at  noon.  How  many  marbles  had  he  at 
night  ? 


Lesson  70 

sum  of  :          6 
9 

7 
8 

8 

7 

9 
6 
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Acl.l  : 
2. 

3. 


() 
2!) 


(» 
4t) 


9 


9 

8(1 


7 
18 


:',8 


s 
57 


s 

(  1 


9 

4 

5 

6 

7 

8 

3 

8 

4 

4 

5 

6 

7 

8 

7 

i 

90 

34 

45 

06 

77 

88 

i)2 

16 

1 

5 

9 

5 

0 

7 

5 

2 

2 

4 

2 

1 

7 

3 

6 

9 

3 

2 

3 

8 

4 

6 

5 

13 

24 

32 

44 

56 

()H 

77 

84 

5.  A  man  liud  his  life  insured  7  yejirs  Jigo  when 
he  WHS  48  yr.  of  age.      I  low  old  is  he? 

6.  A  man  earns  -t  22.50  a  week,  his  oldest  son 
I  as  niueh,  and  the  youngest  ^  as  mueh.  What  is 
the  sum  of  their  weekly  earnings  ? 

7.  A  box  weighing  5  lb.  eontains  48  lb.  of  sugar, 
6  lb.  of  eoft'ee,  and  3  lb.  ot  tea.  Find  its  entire 
weierht. 


8. 


29       Q5       65       86       86       54       43       67 


46       74 


f) 


8 


49       36       90       88 


9.  458       29     284     777     506     364     285     789 
203     843     369     i^m     909     859     367     412 

10. 


34 

702 

266 

280 

423 

638 

215 

242 

23 

516 

315 

398 

27 

399 

328 

381 

919 

370 

864 

246 

392 

541 

785 

899 

I  m 
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11.  Two  men  travel,  one  (hS  mi.  east  of  CliicaL^'o 
and  the  other  47  mi.  west.  How  far  apart  will  they 
he  when  they  reaeh  tiieir  destination?  Draw  a  line 
and  represent  the  three  plaees  on  this  line. 

12.  Two  men  travel,  one  east  and  the  other  west 
of  Chieaq-o,  the  first  at  the  rate  of  !>()  mi.  an  hour 
and  the  other  at  the  rate  of  24  n)i.  an  hour.  How 
far  apart  will  they  be  in  2  hr.  ? 

Subtract : 

()S4     (i47     811     502     824     721      rM     <.)21 
^^'   253     385     4(J8     341      527     315     37!)     '703 


14. 


0)724 
3103 

6105 
4239 


5281) 
4503 

3000 
1432 


()t)03 

4278 

8140 
2352 


Him 

3574 

3435 
1547 


15.  One  of  two  farms  contains  384  A.  and  the 
other  is  J  as  larjre.  The  iirst  contains  how  many 
more  acres  than  the  second  ? 

16.  A  man  boui»ht  0  doz.  oranij^es  at  22 f^  a  dozen. 
One  dozen  were  spoiled,  and  he  sold  the  rest  at  30^  a 
dozen.     How  much  did  he  gain  ? 

17.  I  sold  a  lot  for  $  (550,  losing  $  275 ;  Avhat 
should  1  have  sold  it  for  to  gain  -f  125? 

18.  James  had  'li^.42.  He  spent  |  of  it  for  a  ball, 
and  5^  for  an  orange.     How  much  had  he  left  ? 
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19.  r  l)()uo.|,t  ;t  lioiisi.  and  l.,t  f,,r  -if! 4250  and  spent 
*1000  on  it  in  repairs.  1  tlioii  sold  it  fur  .it'olLT,. 
What  was  niv  •••ain? 

20.  A  lal)()ror  worked  248  days  diirintr  tlie  year. 
lie  worked  how  many  days  more  than  he  was  idle '/ 

Lesson  71 

1.    1x7=    7  7x1=?  5x7  =  :55    7x5  =  v 

2  X  7  =  14  7x2  =  ?  ()  X  7  =  42     7  x  (i  =  v 

3  X  7  =  21  7  X  J]  =  ?  42  -f  7  =    ?     7x7  =  '^ 

4  X  7  =  28  7x4  =  ?  4<J  +  7  =    ?  \s  x  7  =  ? 

2.  Count  by  7's  from  7  to  84.     Count  by  7's  from 
84  to  7. 

3.  Memorize  : 


Seven  times 

lis    7 

2  is  14 
n  is  21 

4  is  28 

5  is  85 
()  is  42 

7  is  4t) 

8  is  50 

1)  is  m 

10  is  70 

11  is  77 

12  is  84 

4.  (live  two  factors  of  each  of  the  foUowino-  num- 
bers :  82,  50,  00,  08,  85,  48,  84,  44,  27,  77. 

5.  Wliat  number  is  the  ii^reatest  common  factor  of 
24  and  82  ;  85  and  ryCy  ;  42  and  28  ;  48  and  50  :   72 

and  84. 


1 1^' 


mi 
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6.  Diiiw  tun  lines,  oik'  18  in.  ami  \\iv  oilier 
.'50  ill.  loiiij^.  W'liiit  is  (III!  loni^-esl  line  thai  eiiii  l)e 
used  tu  ineiisui'e  holli  linos?     'I'est  hy  niesisurinj^. 

7.  Find  tli(!  larL,''est  ean  tlial  can  l)e  nsed  to 
measure  the  (m1  in  eaeli  (d'  two  hurrtds,  one  ol'  whieli 
has  20  yal.  and  the  oilier  25  <rul. 


8.    Multiply  : 

54         32 

03 

89 

77 

91) 

48 

7          7 

7 

7 

7 

7 

7 

In  multiplying  54  by  7  you  carry  2.  'I'his  2  is  2 
wliat?  In  mulli[)lyini^  5  by  7  you  <4'et  ^55.  Tliis  5 
is  5  what  ?     35  is  35  what  ?     35  tens  +  2  tens  =  ? 


9.    450 
4 


581 
5 


095 
6 


945 
7 


998 
7 


072 
7 


10.  At  the  rate  of  30  ini.  an  hour,  liow  far  will  a 
train  run  in  4  hr.  ?  Name  the  unit,  the  number, 
and  the  quantity.  How  did  you  lind  the  (|uantity? 
With  the  same  nund)ers  state  the  question  in  whieh 
you  have  to  tind  the  unit.  Another  in  whieh  you 
have  to  find  the  number. 

11.  A  lawyer  employs  in  liis  office  7  clerks,  and 
pays  them  on  the  average  -^450  a  year.  What  is  the 
total  amount  of  their  yearly  salaries  ? 

12.  What  number  smaller  than  20  has  7  for  a 
factor?  Smaller  than  39?  52?  31?  00?  41?  43? 
34?    04?    58?    55? 
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f! 


4« 

7 


is  li 


13.  I''iii(l  llic  viiliic  nl" : 

•J1U4-7         Lsi>-j-7        r,ll-7        •J4r,-7 

14.  How  many  wt'cks  and  days  aiv  tlu'i'f  in  a 
yi'ai'  of  .')()<!  da.  ? 

15.  A  nuTclianl  l)nys  I'-lovos  at  8;^  jKir  pair,  and 
sells  tlicini  at  !>!)^  a  pair.  How  nincli  dons  he  i^^'ain 
on  (S  pail's  if  ont;  pair  is  dania,L;"(Ml  and  is  sold  for  Ao^? 

16.  How  many  harrcils  of  llonr  at  -tT)  a  barrel  will 
cost  as  mueli  as  40  hhl.  of  appl(\s  at  •¥•>  a  1)1)1.? 
Name  the  (^naidity  and  the  unit.  How  did  you  lind 
the  nnnd)ei'? 

17.  Harry  honglit  7  elnekens  at  ^.2')  upiece.  How 
nuieh  liad  lie  left  out  of  -^2? 

10.  Find  the  cost  of  the  foUowing  artieles  :  8  2-lh. 
j)a('kai;'es  eraeked  wlieat  at  '^.12  eaeli,  7  lb.  jjcraliam 
Hour  at  -it'. 08  a  lb.,  and  1  lb.  coffee  at  -^.85  a  lb. 


ill 


Lesson  72 

1.    Count  by  8's  I'rom  8  to  96. 
from  90  to  8. 


Count  by  8's 


2.    Memorize  : 


Eijiht  times 


1  is     8 

5  is  40 

9  is  72 

2  is  1() 

6  is  48 

10  is  80 

8  is  24 

7  is  56 

It  is  88 

4  is  32 

8  is  64 

12  is  96 
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3.    F'md    tlio    value    of   e;ich    of   the    following: 


ft 


>,!l 


8  X  '1t53.0r),  8  X  J55  A.,  8  x  57  lb.,  8  x  88  bu.,  8  x  IMi  T. 

4.  What  is  the  weight  of  8  25-lb.  sucks  of  iiour 
and  4  50-lb.  sacks  ? 

5.  Last  year  my  coal  cost  -f  61.50.  This  year  1 
bought  8  T.  at  »fG|  a  ton.  How  much  less  did  my 
coal  cost  this  year  than  last? 

6.  A  hidy  bought  8  yd.  of  cloth  at  >if>  o J  a  yard, 
a  hat  for  $H^  and  had  $l(j  left  in  her  purse.  How 
much  had  she  at  first  ? 

7.  Find  the  value  of:  4x'ii?3.15,  5  x 't8.09, 
6  X  *  2.19,  7  X  *2.56,  8  x  ^S.OO. 

8.  How  many  pages  are  there  in  8  arithmetics, 
each  of  which  contains  218  pages? 

9.  A  drover  bought  356  sheep  at  't8  apiece. 
What  did  they  cost  him?  If  he  sold  them  for  >i^\) 
apiece,  what  did  he  gain  ? 

10.  What  is  the  value  of  -f  19()8  ^  8,  *2440  --  -^8, 
284S  bu.  -T-8  bu.,  6984  bu.  -f-  8? 

11.  If  1408  A.  is  div'ded  into  8  farms  of  e([ual 
size,  how  uiany  acres  are  there  in  each  farm?  Name 
the  (juantity,  nuud)er,  and  unit. 

12.  An  employer  distributes  -^2192  among  his 
workmen,  o'ivini>'  -^8  to  each.  Find  the  number  of 
Avorkmen.     What  is  the  unit  here  ? 

13.  If  3  lb.  of  sugar  cost  16^,  what  will  24  lb. 
cost  ?     What  is  the  number  here  ? 
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14.  How  long  are  tlie  lines  a  and  ^>?  What  part 
of  h  is  ec^ual  to  a  ?  a  is  equal  to  -|  of  h.  The  ratio 
of  a  to  J  is  |.     Tlie  ratio  of  h  to  a  is  |. 

15.  Draw  lines  2  2-in.  loner  and  3  2-in.  lone. 
What  part  of  the  line  3  2-in.  is  equal  to  the  line 
2  2-in.?  2  2-in.  is  what  jiart  of  3  2-in.?  Wliat  is 
the  ratio  of  2  2-in.  to  3  2-in.  ?     Of  3  2-in.  to  2  2-in.  ? 

•  •  •    • 

•  •  •    • 

16.  What  is  the  ratio  of  2  2-dots  to  3  2-dots  ? 
Of  3  2-dots  to  2  2-(lots?  What  is  the  ratio  of  the 
weight  of  2  2-11).  rolls  of  butter  to  that  of  3  2-U). 
rolls?     Of  the  cost? 

17.  If  3  2-lb.  rolls  of  butter  cost  90  <  whjit  will 
2  2-lb.  rolls  cost? 

18.  AVhat  is  the  ratio  of  tlie  cost  of  3  2-lb.  of 
butter  to  that  of  2  2-lb.  ?  If  2  2-lb.  rolls  of  butter 
cost  48^,  wliat  will  3  2-lb.  rolls  cost? 

19.  Wliat  is  the  largest  unit  that  measures  4  in. 
and  G  in.?  How  often  in  each  case?  What  is  the 
ratio  of  4  in.  to  G  in.  ?     Of  G  in.  to  4  in.  ? 

20.  What  is  the  rntio  of  4  yd.  to  G  yd.  ?  Of  G  yd. 
to  4  yd.  ?     Of  the  cost  of  4  yd.  of  ribbon  to  the  cost 
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of  6  yd.?     If  G  yd.  of  i'il)l)oii  cost  -i'.GP),  wliat  will 

4  yd.  cost? 

21.  WlKit  is  tlie  ratio  of  4^  to  6  ^?  Of  -f4  to  .t  6? 
Of  0^  to  4^?  Of  .fG  to  *4?  Of  the  lunount  'ii<4 
will  buy  to  that  wliicli  -tG  will  buy?     If  $4  will  buy 

5  gal.  of  maple  syrup,  how  many  quarts  Avill  iG  buy? 

22.  What  is  the  largest  unit  that  measures  G  in. 
and  8  in.?  G  in.  =  ?  2-in.  8  in.  =  ?  2-in.  What 
is  the  ratio  of  G  in.  to  8  in.  ?  Of  8  in.  to  i)  in.  ?  Of 
G  ft.  to  8  ft.?  Of  8  yd.  to  6  yd.?  Of  6^  to  8^? 
Of  8  dimes  to  G  dimes  ? 

23.  At  G  boxes  for  88^,  what  will  8  boxes  of  l)er- 
ries  cost?  At  8^  for  |  ])k.  of  a})]»les,  how  many 
quarts  of  apples  can  you  buy  for  G^? 

24.  James  caught  a  ball  G  times  out  of  8.  How 
many  times  did  lie  miss  it  in  9G  chances? 

Lesson  73 

1.  Fill  a  peck  measure  with  a  quart  measure. 
How  many  cpiarts  in  one  peck?     1  [)k.  =  ?  (jt. 

2.  Fill  a  bushel  measure  with  a  peck  measure. 
How  many  pecks  in  one  bushel?  Mow  many  quarts 
in  one  bushel?  ?  pt.  =1  qt.  ?  qt.  =1  pk.  ?  pk.= 
1  bu.     1  Im.  =  ?  ([t. 

3.  3  pk.  =  ?  qt.       G  pk.  =  ?  qt.       4  pk.  =  ?  qt. 
5  pk.  =  ?  (jt.       8  i)k.  =  ?  ({t.       9  pk.  =  ?  (jt. 

How  can  you  reduce  pecks  to  quarts  without  actu- 
ally measuring  ? 


LESSON  73 


159 


'liat  will 

-t  to-fO? 
ount  Jjr'-l: 
will  buy 
1 6  buy? 
•es  0  in. 
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easure. 
qt. 

easiire. 
quarts 
'l)k.= 

=  ?  qt. 
=  ?  qt. 

t  actu- 


4.  Reduce  to  quarts:    2  pic.  8  qt.  ;    5  jA'.  G  qt.  : 

7  pk.  4  qt.  ;   1  bu.  ;    'A  bu.  ;   T)  bu.  4  qt. 

I  low  do  you  reduce  bushels  to  quarts? 

5.  11  bu.  =  ?  qt.    8|-  bu.  =  ?  qt.    2|  bu.  =  ?  qt. 
2|  pk.  =   ?  qt.     3f  pk.  =  ?  qt. 

6.  2  bu.  8  pk.  =  ?  pk.     2  bu.  8  ]ik.  4  qt.  =  ?  qt. 

8  bu.  2  pk.  4  qt  =  ?  qt.     4  bu.  8  qt.  =  ?  (it. 

7.  A  bushel  of  oats  weighs  32  lb.     What  does 
1  qt.  of  oats  weigh?     1  pk,  ? 

WJiat  is  the  weight  of  2  bu.  8  pk.  G  qt.  of  oats? 

8.  What  part  of  a  bushel  is  2  pk.? 

A  bushel  of   beans   weighs  60  lb.     What  is  the 
weight  of  3  bu.  2  i)k.  ? 

9.  15  pk.  =  ?  bu.  pk.        25  pk.  =  ?  bu.  pk. 
30  qt.  =  ?  pk.  qt.         18  qt.  =  ?  pk.  qt. 

10.  3G  qt.  =  ?  bu.     18  pk.  =  ?  bu.     48  qt.  =  ?  bu. 
What  is  the  cost  of  48  qt.  of  potatoes  at  GO^  a  bu.  ? 

11.  What  is  the  weight  of  40  qt.  of  wheat  if  1  bu 
weighs  GO  lb.? 

12.  I  low  many  ounces  are  there  in  1  11).  of  butter? 
Name  otlier  articles,  one  pound  of  wliich  contains  IG 
oz.  How  could  such  an  expression  as  2  lb.  G  oz. 
arise  ? 

13.  11  lb.  =  ?  oz.      2f  lb.  =  ?  oz.      8f  lb.  =  ?  oz. 
4  oz.    =  ?  11).      8  oz.    =  ?  lb.      12  oz.  =  ?  11, 
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1  OZ.    =  ?  lb.      2  oz.    =  ?  lb. 


5  oz. 


?  lb. 
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14.  What  is  the   i)rice   of   pepper  per  oz.   wlieii 

J-  lb.  costs  8^? 

15.  Wluit  is  the  weight  in  ounces  of  5  J-lh.  cans 
of  mustard,  3  J-lb.  cans,  and  2  l-lh.  cans? 

16.  8  llj.  4:  oz.  =  ?  oz.     4  11).  0  oz.  =  ?  oz.     At 
$.Hj  a  lb.  what  is  the  cost  of  5  lb.  8  oz.  of  butter? 


Lesson  74 

1.  Place  cubic  inches,  making  a  pile  4  in.  long, 
3  in.  wide,  2  in.  thick.  Count  their  number  tlius : 
One  3-cu.  in,  two  3-cu.  in.,  i.e.  0  cu.  in.  (2x3  =  0). 
One  6-cu.  in.,  two  6-cu.  in.,  three  G-cu.  in.,  four 
0-cu.  in.,  i.e.  24  cu.  in.  (4x0  =  24).  The  volume  = 
24  cu.  in. 

2.  How  can  you  get  the  number  24  in  question  1 
without  counting?     What  is  the  unit? 

3.  I  Tow  many  cubic  inches  in  a  prism  2  in.  long, 
1  in.  wide,  and  1  in.  thick  ?     Make  this  prism. 

4.  Find  the  number  of  cubic  inches  in  each  of 
the  following  prisms,  the  dimensions  being  given  in 
inches  : 


Loiifft.h 

Wi<lth 

Thickness 

Lenj^th 

Width 

Tliickncss 

3 

1 

1 

G 

4 

2 

3 

2 

1 

6 

3 

3 

4 

3 

2 

8 

4 

3 

6 

5 

3 

8 

G 

4 
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I  Tow  do  you  find  the  number  of  cubic  incl 


les  in  11 
prism'/ 

5.  Wliat  is  tlie  volume  of  a  1-in.  cu])e'^     2-in 
cube?     3-in.  cube?     4-in.  cube?     5-in.  cube  ?     (l-in* 
cube?     7-in.  cube?     8-in.  cube? 

6.  A  2-iu.  cube  cim  be  cut  into  how  many  1-in. 
cubes?  A  4-in.  cube  can  be  cut  into  Jiow  many 
2-in.  cubes?  WJiat  is  the  unit  of  length  hereV 
1  he  unit  of  volume  ? 

7.  An  8-in.  cu])e  can  be  cut  into  how  many  4-in 
cubes?     How  many  2-in.  cubes?     What  is  tlie  unit 
of  volume  here? 

8.  A  O-in.  cube  can  be  cut  into  how  many  8-in. 
cubes?     llow  many  2-in.  cubes? 

9.  Measure   and   iind   the   volume   of   as   many 
prisms  as  you  can  find. 

10.  Mark  off  and  build  up  in  the  corner  of  the 
room  one  cubic  foot. 

11.  Wliat  is  the  volume  of  a  prism  8  in.  lon^ 
4  in.  wide,  and  4  in.  high?  ^' 

12.  What  is  tlie  volume  of  a  pile  of  wood  8  ft.  lono- 
4  It  wide,  and  4  ft.  high?  J  low  do  you  hnd  thj 
number  of  units  of  volume  in  any  prism? 

13.  A  pile  of  wood  8  ft.  long,  4  ft.  wide,  and  4  ft 
liigli  IS  called  a  cord.  Mark  off  a  cord  in  the  corner 
of  tlie  room  ?     What  is  sold  by  the  cord  ? 
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14.  How  many  cubic  feet  are  iliere  in  a  box  o  ft. 
long,  1  ft.  wide,  and  1  ft.  deep? 

15.  How  many  cubic  feet  are  there  in  a  box  3  ft. 
long,  3  ft.  wide,  and  2  ft.  deep?  4  ft.  long,  3  ft. 
wide,  and  2 J  ft.  deep  ? 

16.  How  many  3-in.  cubes  could  be  placed  in  a 
box  3  ft.  long,  2  ft.  6  in.  wide,  and  1  ft.  f)  in.  deep? 

17.  How  many  cubic  inches  in  a  tin  ])ox  11  in. 
long,  7  in.  wide,  and  3  in.  deep?  Such  a  box  will 
liold  exactly  a  gallon.  Pour  a  gallon  of  water  into 
such  a  box  and  prove  this.     1  gal.  =  ?  cu.  in. 

18.  A  cubic  foot  of  water  weighs  1000  oz.  A  tank 
4  ft.  long,  2  ft.  wide,  and  1  ft.  deep  is  full  of  water. 
How  many  ounces  does  it  weigh? 

19.  What  is  the  weight  of  a  block  of  stone  (\  in. 
long,  4  in.  wide,  and  2  in.  thick,  if  8  cu.  in.  weigh 
1  lb.  ? 

20.  How  many  square  inches  are  there  on  the 
surface  of  a  cube  whose  edge  is  4  in.  ? 

21.  Measure  the  dimensions  of  several  boxes  and 
find  their  volumes. 
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Lesson  75 

1.  In  the  Roman  notation  numbers  are  expressed 
by  means  of  seven  capital  letters.  These  letters  are 
used  to  denote  numbers,  and  tlieir  values  are  written 
in  question  2.  This  is  called  the  Roman  notation 
because  the  Romans  were  the  first  to  use  these  letters 
for  this  purpose. 

2'   I-        V.        X.         L.        C.         D.         M. 

1-         5.         10.        50.      100.       500.       1000. 

3.  VI(V  +  I)  =  6  VIII  (V4-III)  =  8 
XV  (X  +  V)  =  15       XX  (X  -h  X)  =  20. 

4.  Write  in  Roman  notation  0,  7,  8  ;  15,  lu,  17, 18. 

5.  Write  in  Roman  notation  20,  21,  22,  23;  25 

2G,  27,  28. 

6.  Write  in  Roman  notation  30,  31,  32,  33;  35 
36,  37,  38. 

Write  in  Roman  notation  50,  51,  52,  53:  55 


50, 


5<, 


58. 


8.    IV  ( V  -  T)  =  4  TX  (X  -  I)  =  9 

XL  (L  -  X)  =  40       XC  (C  -  X)  =  90. 
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9.    Write  in   IJoinaii  notiitiuii  4,  14;  20,24;   :>0, 
34  ;  40,  44 ;  50,  54. 

10.  Write  ill  Kuiium  notation  9,  19,  29,  39,  49,  59, 
()9,  79,  89. 

11.  Write  in  Roman  notation  90,  91,  94,  95.  97, 
99,  100. 

12.  Look  at  the  clock  face,  in  the  prefaces  of 
books,  at  tlie  beginniiii^  of  cliapters  or  sections  of 
books,  and  iiiul  out  wliere  lloinan  numerals  are  used. 

Study  the  following  carefully  : 


13.           1  = 

1 

XI  =  11 

?  =  21    ' 

II  = 

2 

XII  =12 

?=  22 

111  = 

3 

XIII  =13 

?  =  23 

IV  = 

4 

XIV  =  14 

?  =  24 

v  = 

5 

XY  =  15 

?  =  25 

VI  = 

6 

XVI  =16 

?  =  26 

VII  = 

7 

XVII  =17 

?  =  27 

VIII  = 

8 

XVIII  =  18 

?  =  28 

IX  = 

9 

XIX  =  19 

?  =  29 

x  = 

10 

XX  =  20 

?  =  30 

14.    XL  = 

40 

XC=    90 

I)=    500 

L  = 

50 

C  =  100 

DC  =    600 

LX  = 

60 

CXXX  =  130 

DCC=    700 

LXX  = 

70 

CCC  =  800 

M  =  1000 

15.    Write  in  Roman  numerals  the  numbers  from 
30  to  100. 
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16.  Write  in  Roiujin  iiuinurals  110,  1 10,  14!),  ir>0 
ir)4,  18l>,  11)0,  1<)4. 

17.  Write  ill  Uomaii  innnei-iils  300,  15,  315  ;  200 
84,  284  ;  500,  9<l,  5!l!) ;  (;14,  731),  827,  1)34. 

18.  Write  ill  Komaii  numerals   lOOO,  250,  1250- 
344,1344,  181)8,14112. 

19.  lieatl,  and  write  tlie  numbers  in  fKnires  : 

(rt)   IJenryllucLsun  diseuvered  tJie  Hudson  lliver 
in  iMDClX. 

(/>)  Tlie  Pilo-rims  landed  in  i\IDCXX. 
(6')  (ieorgia  was  settled  in  lAlDCCXXXII. 
(^0  TJie   battle   of    liunker  Hill  was   fou<dit   in 
MDCCLXXV. 

(e)  The  World's  Fair  was  held  in  Chicago  in 
MDCCCXCin. 

Lesson  76 

1.  Review  the  multiplication  tables  of  7  and  8. 

2.  Write  down  one-seventli  of  -t  14,  ^2H,  |35, 
'f  50, 'ii<70.  Write  down  three-seventlis  of  Jjj'14,  iji?28, 
'^35,  !ir^5(j,  <1t?70.  How  do  you  find  one  seventh  of  a 
quantity?     Three-sevenths? 

3.  A  man's  salary  Avas  -^42  a  week,  and  his  ex- 
penses f  of  his  salary.  How  much  did  he  save  each 
week  ? 

4.  Write  down  one-eicrlith  of  $  1 0,  f  24,  $  32,  f  04, 
'115  90.     Write  down   live-eio-htlis  of  $10,  |24,  -i|5  32, 
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't<)4,  •i'JHJ.     How  do  you  liud  oiic-cit^lilli  of  a  (|U;mtity? 
Fivc-i!iir]itlis? 

5.  A  lady  liitd  -f  40,  ami  spci'l  Jj  of  It  for  orocci'ii's. 
With  tlui  riMuaiiidur  slic  boii<4]il  a  wrap.  What  did 
tlio  wraj)  cost  ? 

6.  My  exjRMises  in  one  nioiitli  were  -it' ')(];  I  s[h'\]{  j| 
of  it  for  hoard,  '}  of  it  for  a  suit  of  oh)tii('s,  and  tiu; 
remainder  for  an  overcoat.  What  did  1  spend  for 
each  item  ? 

7.  A  gro(5er  paid  -t  .00  a  hu.  for  i)otatoes,  and  sohl 
them  for  20^  a  pk.     What  did  he  i»'ain  [)er  hu.? 

8.  Wliicli  will  cost  more,  -J  pk.  ()f  api)les  at  21^  a 
pk.  or  I  pk.  of  i)otatoes  at  1")^  a  pk.  ?     How  niucli? 

9.  A  man  saved  |  of  his  sahiiy.  What  part  of 
his  salary  did  he  spend?  If  he  had  spent  |  of  his 
salary,  what  part  of  it  would  he  have  saved? 

10.  A  watcli  cost  7  times  as  nuicli  as  the  chain. 
The  cost  of  both  Avas  how  many  times  the  cost  of  the 
chain?     What  do  you  take  as  the  unit  of  measure? 

11.  If  the  watch  and  chain  in  question  10  too(;ther 
cost  ff'SO,  what  was  the  cost  of  the  chain?  Of  the 
watch  ? 

12.  f  of  H 24     =?     fof*20     =?     I  of  132     =? 
2  of  201b.  =  ?     -I  of  1011).  =  ?     4  of  3011).  =  ? 

13.  I  of  18  jral.  =  ?    4  of  28  rral .  =  ?    n  of  21  ,iral .  =  ? 
foflOyd.  =?    |ofo(>yd.   =?    |of24yd.   =? 
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14.  A  lady  l>niiu'l,(,  ^  j,i,>(.,.  ,,f  <.i,,(i,  ,.nii(aiiilii<r 
is  yd.  SIk;  i'('(|uii'('(|  -j  of  it,  U>\'  ;i  dress  for  litTSflf 
Jiiid  ]  as  imicli  for  licr  daiio-li(i;r.  Ih.w  iiiaiiv  yjirds 
wvA'ii  ill  each  dru.ss?     How  imich  was  left  ovur? 

15.  Wiiat  is  the  ratio  of  4  ft.  to  H  ft.  ?  Of  8  ft. 
t(»  4  ft.?  1  yd.  1  ft.  =  !  ft.  L>  yd.  '1  f(.  =  V  ft. 
Wiuit  is  the  ratio  of  1  yA.  1  ft.  to  l\vd.  i5  ff.?  Of 
2yd.  2  ft.  to  1  yd.  1  ft.?  Draw  lines  1  yd.  1  ft. 
loiio-  and  2  yd.  2  ft.  lung  and  prove  your  result 
eoire(;t. 

16.  If  2  yd.  2  ft.  of  olotli  cost  9(1^,  wliat  ])art  of 
l>t>^  will  a  piece  1  yd.  1  ft.  long  cost  ?     How  much? 

17.  How  many  ft.  in  2  yd.  1  ft.?  In  7  yi\:f  What 
is  the  ratio  of  2  yd.  1  ft.  to  7  yd.  ?  Of  "the  i;ost  of 
2  yd.  1  ft.  to  that  of  7  yi\.  ? 

18.  If  7  yd.  of  ribbon  cost  84^,  what  will  2  yd. 
It.  cost  ? 

19.  TIow  niaiiy  pints  in  2  (|t.  1  pt.  ?  In  7  qt.  1  pt.  ? 
What  is  the  rjitio  of  2  (jt.  1  pt.  to  7  (\i.  1  pt.  ?  Of 
7  qt.  1  pt.  to  2  qt.  1  pt.  ? 

20.  If  2  qt.  1  pt.  of  milk  cost  |.l/i,  what  will 
7  qt.  1  i)t.  cost? 

A  milkman  sells  2  qt.  1  i)t.  of  milk  to  each  of 
three  customers.     How  much  do  they  all  buy? 

21.  How  many  quarts  hi  2  gal.  1  (|t.  ?  If  2  gal. 
1  qt.  of  oil  cost  18  ^,  what  Avill  D  gal.  cost?     If  G  lial. 


fi 


ins 


ai{itiimi<:tic 


'j 


i\  {{t.  of  m;i[)U)  HyiMip  cost  •it'li,  wli.it  will  2  *fn\.  1  (jt. 
cost  ? 

22.  WliJit  is  tli(!  I'iitio  of  2  l)u.  1  pk.  to  11  ])U. 
1  pk.?     Of  n   l)u.  1    j)k.   to  2  1)11.  1    pk.?     If -J  1)11. 

I  pk.  of  hiiiluy  wuigli  108  lb.,  wliat  will  11  bu.  1  pk. 
wiuo^li? 

23.  If  2  bu.  1  pk.  of  oats  weigh  72  lb.,  what  will 

II  bu.  1  pk.  cost  at  1  ^  a  lb.  ? 

24.  Jf  an  express  train  runs  45  mi.  in  1  lir.  80  niin., 
how  far  will  it  run  in  8  hr.  at  the  same  rate  ? 

Lesson  77 

•  •     • 

•  •     • 

1.    Lot  each  dot  rei)resent  1  ^.     1  ^  is  what  part 
of  G  f^  ?     2  ^  is  what  part  ?     8  ;^  ?      J  ?     5  ^  ? 


2.  Let  each  dot  represent  1  lb.  2  lb.  is  what 
part  of  8  1b.?     4  1b,?     (3  1b.?     7  1b.?     8  1b.? 

3.  1  lb.  +  3  lb.  =  ?  lb.     The  sum  of  1  lb.  and 

3  lb.  is  what  part  of  8  lb.  ?     The  sum  of  2  lb.  and 

4  lb.  is  what  part  of  8  lb.  ? 

4.  From  a  piece  of  ribbon  8  yd.  long  were  sold 
2  yd.  to  each  of  2  (mstomcrs.  The  part  sold  was 
what  part  of  the  original  piece  ? 
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•5 1'^'  +  ^  ''^-  =  ^    ^  I't.  4- ;!  rt.  =  ?   •{  n.  -i-  j  rt.  =  > 

6.  Find  tlio  sum  of  .]  ft.  mikI  »  It.  Why  can  yon 
not  find  tlm  snin  of  ^  ft.  and  ^  ft.  as  yon  fonnd  the 
sum  of  I  i'{.  and  ^  ft.?     How  can  you  find  tlicir  sum? 

7.  Draw  a  line  1  ft.  loni*-,  and  divide  it  into  (I 
iMpial  ])arts.  i\Iark  off  on  this  lini;  parts  },  ft.  and 
i  ft.  h)n<4'.  'VUviv  sum  is  wliat  i)art  of  1  ft.?  Tljcii- 
diffcronce  is  what  part?  Into  how  many  units  w.<s 
1ft.  dividud? 


8.  If  tlieso  G  dots  represent  1  ft.,  what  part  of  a 
foot  is  represented  by  2  dots,  by  8  dots,  by  4  dots,  by 
5  dots,  by  (3  dots  ? 

9.  If  these  G  dots  represent  1  ft.,  how  many  dots 
represent  1  ft?  ^  ft.?  Their  sum?  This  is  wliat 
l)art  of  a  foot?  How  many  dots  represent  tinjir 
difference  ?  Tliis  is  wliat  part  of  a  foot  ?  },  ft.  4-  \  ft. 
=  !lft.     ift.  +  Ht.  =  ?     Vft.-lft.  =  i^ft. 

10.  Wliat  is  the  sum  of  },  yd.  and  1  yd.  ?  What 
is  their  difference?  Draw  a  liiu;  1  yd.  h)n<r,  mark  it 
off  into  parts  as  in  (piestion  7,  and  prove  your  answers 
correct.     Into  how  many  units  was  1  yd.  divided? 

11.  I  da.  -  A  da.  =  ?  1-  (hi.  +  1  (hi.  =  ? 


.V  hr. 


.Vbn.  +  .1  bn.=  ? 


.}  hr.  =  ? 


jj  mi.  +  .]  mi. 
1 

3 


J-  A.  +1  A.  =  ? 


}  hr.  +  1-  lir.  =  ? 
i  bu.  —  \  \n\.  =  ? 
2  yi'.  +  i  yr.  =  ? 


I' I 
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12.  Wliiit  is  tli(^  sum  of  oiHsliiilf  of  Ji  qiiiinlily  and 
(tiie-tliii'<l  of  it?  or  oiH'-tliii'd  of  a  (|iiiinlily  niid  oiki- 
liidf  of  it  ?  W'liat  is  l!io  diffi;rc'iicc3  butwueu  ouu-liaif 
ttf  Ji  qiiJintity  and  one-third  of  it? 

13.  i\  youiii''  man  sj)t!nt  ^  of  his  we(3kly  sahiry  for 
board,  }^  of  it  for  cdothiiin',  and  tlie  rest  he  savecl. 
What  j)art  of  his  salary  did  lie  s[)end  ?  Wiiat  part 
did  lie  Stive?  If  he  saved  -ifli,  what  was  liis  weekly 
salary? 

14.  A  man  left  \  his  money  to  his  wife,  and  ^  to 
his  oldest  son.  What  was  {\\v,  diil^'erence  between 
tlioir  shares?  If  this  was  '1f>oUU0,  how  mueli  money 
was  left  ? 

•  •     •    • 

•  •     •     • 

15.  If  these  8  dots  represent  1  ijfal.,  mark  off  by 
a  line  the  number  of  dots  that  represent  |  ^al.  and 
I  _iLj;al.  How  many  represent  their  sum?  This  is 
what  part  of  a  iifallon?  Their  difference?  This  is 
wdiat  part  of  a  o-allon? 

16.  How  many  pints  in  1  gal.?  In  |  iJ^al.  ?  In 
I  gal.  ?  In  the  difference  between  |  gal.  and  |  gal.  ? 
This  is  v/liat  ])art  of  a  gallon?  How  many  pints  in 
their  sum?     This  is  Avhat  part  of  a  gallon? 

17.  Into  a  pitcher  coiitaining  |  gal.  of  water  there 
is  ])oured  J  gal.  How  many  pints  are  there  in  the 
pitcher  ?     J'liere  is  what  part  of  a  gallon  ? 
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18.    What  is  tlu!  sum  o\'  ■}  of 


ii  man  s  salarv  aiK 


1 


I  of  it  ?     Tlio  (lirrcrciicu? 

What  i)iiit  of  ii  year  is  q-ono  avIioii  |  mikI  jj  of  it 
are  qoiio?  What  is  tiu;  simi  of  onofourtii  and 
thrco-eigliths  of  a  (quantity?  What  is  the  differ- 
ence ? 

19.  ITsinq-  tlio  8  dots  iii  qnestion  15  to  re2>'"^''''ent 
II,  lind  the  sum  of  'Ir'^, -t|, -t  J. 

*i-#l='/  ||--.^|=?  ,tt_.^3,^y 

Phice  8  (h)ts  in  eacli  case,  and  mark  off  the  dots 
that  represent  the  fractions  in  each  qnestioji. 

20.  l>y  how  many  dots  or  units  will  you  represent 
one  dollar  in  tlie  following  questions? 

*^  +  *i-*l=^  lf-||  +  *t^v 

21.  What  is  the  weight  of  a  imrccl  eonlainino- 
I  11).  of  candy  and  |  lb.  of  iiqs? 

22.  James  is  |  and  his  brother  Arthur  J  of  their 
fathei'\s  age.  If  the  difference  in  their  ages  is  5  yr., 
how  old  is  tlieir  father? 

23.  When  you  found  in  rjui^stion  9  the  sum  of 
1  ft.  and  -J  ft.,  by  how  many  dots  or  units  did  you 
represent  1  ft.?  FFow  is  (5  relai^'xl  to  2  and  3?  If 
you  were  adding  l  ft.  and  |  ft.,  into  l^m  many  pjii'ts 
or  units  woidd  ynn  represent  1  ft.  as  bejjig  divided? 
How  is  this  number  related  to  t\  and  1  ? 


I ;  i 
If   ! 


■' 


I 


1  .! 
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24.  Pliice  12  dots  to  reprosent  1  ft.,  iind  mark  off 
tlio  miniher  reprosciitiiii;'  .]  ft.  and  J  ft.  ^  ft.  = 
?  dots.  I  ft.  =  ?  dots.  1  ft.  +  I  ft.  =  ?  dots'.  Tlii.s 
is  what  part  of  a  foot  ? 


Lesson  78 

1.  Ill  eacli  of  tlio  following  cases,  into  how  many 

parts    do   you   thiidi    of   <ii5l,    1   lb.,    etc.,    as    beijig" 

divided  ? 

When  you  add  't|-  and  !ii^J  ;   ^  lb.  and  |  lb.  ;  -^  J 
and  ^-^Q  ;    ^  jj).  jukj  _^3^  H).  ;    i  yd,  -md  i  yd.  ;    3  yd^ 

and  I  yd.  ;   |  gal.  and  |  gal.  ;   J  A.  and  J  iV.  ? 

2.  In  each  of  the  followhig  questions  represent 
1  lb.  by  dots,  and  mark  off  the  nundjer  of  dots  that 
represent  the  parts  ot"  1  Ih.  : 

1  11).  +  }  lb.  =  ?     1  lb.  -  }  lb.  =  ?     I  lb.  +  2-  11).  =  ? 
4  lb.  -  2.  lb.  =  ?     4  11,.  _  1  ih.  =  y     .3  11^. 


4  n>.  -? 


3.  If  Caryl  had  j  lb.  of  candy,  and  ofave  4  lb. 
away,  how  much  did  slu^  ki^ep  for  herself?  What 
did  her  candy  cost  at  2o^  a  lb.? 

4.  I  gal.  +  l  gal.  =  ?         I  gal.  -  J  gal.  =? 

5  ."'II-  ^  4  t^'''^'  —  •         4^5^10-        10         4^5""- 

5.  What  is  the  cost  of  1  lb.  of  baking  powder  at 
f  I  alb.,  and  2  lb.  butter  at  'if|  a  lb.?  How  many 
cents?  What  change  should  be  given  back  out  of 
a  dollar  bill  ? 
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6.  In  terms  of  wluit  unit  do  you  exi)i'('ss  '5  iiiclst'ls 
and  2  diiuos  l)rt"()i'e  you  can  ;uld  tlicuj?  1  yd.  and 
1  ft.?  2  ft.  4  in.  and  },  ft.?  ;]  gal.  and  2  cjt.  ? 
One-<iuarter  dollar  and  8  dimes? 

7.  In  terms  of  what  unit  do  you  express  |  ft. 
and  ^  ft.  before  you  can  add  them? 

(This  unit  is  one-sixth  of  a  foot.) 
|-  ft.  =  ?  sixths  of  a  foot,     i  =  how  many  sixths  of 
a  t\)()t  ?     1  f t .  +  i  i     =  ?      I  ft.  -  \  ft.  =  '? 

8.  Jn  terms  of  what  unit  do  you  ex[)i'ess  J  yd.  and 
^  yd.  l)efore  you  can  add  them  ?  |  yd.  =  ?  twelfths 
of  a  yard.     |  yd.  =  ?  twelfths  of  a  yard. 


f  yd.  +  J  yd.  =  ? 


yd.  -  i  yd.  =  ? 


9.    Why  can  you  not  add  two  fractions  without 
chano'ing  them  to  the  same  unit?     Ueduce  \,  ^,  and 


I  to  sixths? 


112      1.'? 

'2'  ;r  3'  r  4' 


.'J  •/• 


10.  Jieduce  these  fractions  to  12tlis 
J,  J.      How  did  you  reduce  |  to  12ths?     ^y      ^ 

11.  Reduce  these  fract'  ms  to  lOths:  ',  J,  ?,  i?,  ^, 
4.     How  did  you  reduce  J,  I*  lOths?      t?     f?     |? 

12.  A  piece  of  hind  containinir  ^  A.  is  divided 
into  lots  each  containing  -^^  A.  Find  the  nundjcr  of 
lots. 

13.  Reduce  these  fractions  to  Rths  :   i,  J,  J,  |. 

14.  A  i)iece  of  ribbon  '^  yd.  1*»h^  is  divided  into 
pieces  each  |  yd.  lon^.     How  many  pieces  ? 
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15.    WliJit  is  meiint  by  tlio  sum  of  \  tuid  |?     Kind 
the,  sum  ot" : 


1 

and 

1 
4' 

2 
3 

and 

4 
0 

3 

and 

3 
4 

2 
3 

und 

I 
G 

91 

-5 

an( 

i 

3 

f 

and 

3 

8 

1 
2 

iind 

2 
3 

3 
5 

and 

If 

H 

aiH 

-1/ 

3 

and 

1 
3 

91 

-4 

and 

■^ 

H 

and 

7_ 
10 

16.    What  is  meant  by  the  difference  between  | 
and  i  ?     Find  the  difference  between  : 


3 

and 

1 

2 

9 

and 

2 
3 

H 

and 

i| 

5 
6 

and 

2. 
3 

1 
3 

and 

1 
5" 

5-^, 

and 

91 

-3 

2 
3 

and 

i 

4 
1) 

and 

2 

3^ 

4A 

and 

91 

-4 

3 
4 

and 

2 

3' 

9  3 

and 

1 
4 

h% 

an< 

H 

17.  How  do  you  Iind  tlie  sum  of  two  fractions? 
The  difference  ? 

18.  From  ii,  ])ieoe  of  kind  containino;'  8^^  A.,  the 
owner  sells  '2\  A.      How  mii«  li  has  he  left? 

19.  Mv.  VAViH  o'ave  AldcM'  a  fivi'-dollar  'oil!  with 
whieii  to  l)uy  a  iiat  that  cost  ^'2\.  How.  mucli 
chaui^e  sh(tuld  Alder  I'eturn  to  his  father? 

20.  Daisy  <j^aA'e  'to]  for  a  pair  of  sh(>ew,  and  ^1(1] 
for  a  jacket.      How  much  had  slit   left,  from  ^'2P*? 

21.  Draw  thive  lines  <>adi  1  ft.  hniir.  Divide  the 
lirsl  into  2  (mjumI  parts,  the  second  into  4  equal  parts, 
and  the  third  inli»  (I  ♦Mpial  ))a,rts. 

I  ft.=  '/  in.  2  ft.=  :>  in. 

Which  is  oreater.  •  It.,  |  ft.,  or  ^  ft.  ? 


f.  ft.  =  ?  in. 
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22.  Find  tlie  number  of  inches  in  .]  yd.,  J  y^]^^ 
iind  ;|  yd.      Wliicli  is  <rreiiter,  J   yd.,  |  yd.,  („■  fy^\, 

Find  the  iiunil)er  of  Jiours  in  .]  (hi.,  |  d;i.,  j|'  da., 
and  I  (hi.  Whicli  is  greater,  |  du.,  |  da.,  •!  (hu,  or 
I  da. 

23.  What  is  meant  by  saying  tliat  I  ?  3  .^^^^l  4 
are  equal  r 

24.  Is  1  also  equal  to  j\  or  -6^?  Test  by  finding 
the  number  of  minutes  in  i  hr.,  -^^^  lir.,  and  /^  '>i'. 

25.  Sliow  that  1  bu.  of  oats  is  e(iual  to  |  or  J  or 
\G  <*!'  3  2  <^f  i^-     (1  '>^i-  oats  weighs  82  lb.) 


1  —  2  _4  __8__16 

2  f~8  — 16~32• 


-l  =  3  _  J>    _    fi 
2        (5  ~  1  0  —  1  2  • 


26.    Show  that  J  =  |  =  |  and  tliat  ^  =  |  =  ^4^. 

Lesson  79 

1.  A  young  man  spent  |  of  his  weekly  salary  for 
board  and  1  of  it  to  meet  other  expenses.  VVliat  pai't 
of  his  salary  did  he  spend?  Wliat  part  did  he  save? 
If  this  was  -1)1.50,  what  was  his  salary? 

2.  What  is  the  difference  between  }  of  a  quantity 
and  J  of  it?  If  the  difference  between  .]  of  my  age 
and  }  of  it  is  2  years,  how  old  am  I  ? 

3.  If  three-fourths  of  a  yard  of  ribbon  cost  15^, 
what  will  one-fourth  of  a  yard  cost?  What  will  a 
yard  cost  ? 

If  I  yd.  of  cloth  cost  24^,  what  will  1   yd.  cost? 

1yd.?  '' 


4. 


:il 


mmmmm. 


170 


AllITIIMKTIC 


4.  \  a  field  is  planttjd  with  potatoes  and  |  of  it 
witli  carrots.  Wliat  j)art  of  tlie  fi(^ld  is  planted  with 
these  two  veLjetables?     Draw  the  field. 

5.  T  invest  |  of  my  money  in  a  house  and  lot  and 
I  of  it  in  business.  This  is  wliat  part  of  my  money? 
Wliat  part  is  left?  If  I  have  <it«()00  left,  how  much 
had  1  at  first? 

6.  Draw  tlie  farm  in  question  7;  divide  it  into  15 
equal  parts ;  mark  off  the  parts  sold  to  each,  and  also 
tlie  remainder.  Then  mark  the  number  of  acres  in 
each  part  sold. 

7.  The  owner  of  a  farm  sells  ?  of  it  to  one  man 
and  J  of  it  to  another.  What  part  of  it  does  he  sell  ? 
Wiiat  part  does  he  keep?  If  tiiis  is  10  A.,  how  large 
was  his  farm? 

8.  Wliat  is  the  difference  between  |  of  a  school 
term  and  \  of  it?  If  the  difference  is  10  da.,  how 
many  days  are  tliere  in  the  school  term? 


9.  If  5  of  these  dots  represent  40^,  what  will  1 
dot  represent?  What  will  6  dots  represent?  If 
these  G  dots  represent  the  cost  of  1  yd.  of  cloth,  what 
will  5  dots  represent  ?     1  dot  ?     6  dots  ? 

10.  I  yd.  of  cloth  costs  40  ^. 

J  yd.  of  cloth  costs  ? 
§  yd.  of  cloth  costs  ? 
1  yd.  of  cloth  costs  ? 
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11.  i  A.  of  liind  costs  'ii«80. 

ft 

I  A.  of  biiul  costs  ? 
I  A.  of  land  costs  ? 
1  A.  costs  ?     . 

12.  If  J  of  my  weekly  salary  is  1 20,  what  is  my 
salary  ? 

13.  A  cask  that  is  |  full  contains  24  gal.;  find  the 
number  of  gallons  it  holds.  Draw  the  cask,  and 
mark  off  the  parts. 

14.  A  man  divided  his  farm  anions-  his  three  sons. 
The  oldest  got  |  of  it,  and  the  second  ^.  What 
part  of  the  farm  did  these  two  get  ?  What  was 
the  share  of  the  youngest  ? 

15.  If  the  youngest  son  got  90  A.,  what  was  the 
size  of  the  farm?     How  many  acres  did  each  son  get? 

16.  A  gallon  measure  is  half  full.  If  I  pour  out 
I  gal.,  what  part  of  a  gallon  is  left  in  the  measure  ? 

17.  A  boy  gave  |  of  his  marbles  to  one  boy  and  J 
to  another.  What  part  of  them  did  he  give  away  ? 
What  part  did  he  keep? 

18.  A  man  spent  |  of  his  money  for  clothes  and  ^^^- 
for  a  hat.  What  part  of  it  did  he  spend?  What 
part  did  he  have  left?  If  this  is  1 9,  how  much  had 
he  at  first  ? 

N 
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Lesson  80 

Units  of  Valuk 

Uniteil  States  Money 

10  cents  (ct.  or  f)=  \  <liiiio  (d.) 


10  dimes 


=  1  dollar  0) 


Pint 


Quart  Gallon 

Units  of  Capacity 

Liquid  Measure 

4  gills  (gi.)=lpint  (pt.) 
2  pints  =  1  (piart  (qt.) 

4  quarts       =  1  gallon  (gal.) 


Pint  Quart  Peck 

Dn/  j\feasu7'e 

2  pints  (pt.)  =  1  (itinrt  ((^t.) 

8  quarts  =  1  peck  (i>k.) 

4  pecks,  or  32  quarts  =  1  bushel  (bu.) 
178 


LESSON  80 
Units  of  Wkkjht 


179 


Avoirdupois    Weight 
10  ounces  (oz.)  =i  pound  (lb.) 

^'"M'<»"'»1«  =  1  iMin.lnMlweight  (cwt.) 

•JOOO  pounds,  or  20  hundredweiglit  =  1  ton  (T.) 

Units  of  Lknuth 

Long  Measure 
12  inches  (in.)  =  l  foot  (ft.) 

3  feet  =1  yard  (yd.) 

51  yards,  or  10 J  feet  =  1  rod  (rd.) 
320  rods    ^ 
1700  yards  C 
5280  feet    ) 
Pleasure  in  the  scliooh'oom  two  points  one  rod  apart. 
Name  two  places  one  rnile  apart. 

Units  of  Surface 
Surface,  or  Square  ^^easHre 
144  square  inches  (s(i.  in.)=  1  square  foot  (sq.  ft.) 
9  square  feet  =  1  square  yard  (sq.  yd.) 

30?i  s(iuare  yards  =  1  sn.iare  rod  (sq.  rd.) 

100  square  rods  =  l  acre  (A.) 

^^^^  '^C'"^'s  =  1  .s<p,are  mile  (sq.  mi.) 

A  township  is  0  mi.  square  and  contains  30  sq.  mi. 


=  1  mile  (mi.) 


180 


AiirniMr/nc 


Units  of  Timk 


Measure  of  Tune 

CO  seconds  (sec.)  =  1  iiiiiiulo  (miii.) 

CO  minutes  =  1  liour  (Iir.) 

21  hours  =  1  (lav  (dn.) 

7  (lays  =  I  week  (     k.) 

12  months  (mo.)=  1  year  (yr.) 
3G5  days  =  1  common  year 

3CG  days  =  1  leap  year 

MlSCELLANKOTTS    UxiTS 

12  units    =  1  dozen  (doz.) 
20  units    =  1  score 
24  slieets  =  1  quire 
20  quires  =  1  ream 

1.  Commit  tliese  tables  to  memory. 

2.  A  man  ran  100  yd.  in  10  sec.  Wliat  is  tlie 
unit  of  length?  Of  time?  Give  instances  in  wliieli 
1  min.  is  the  unit  of  time.  1  lir.  1  da.  1  wk. 
1  mo.     1  yr. 

3.  Name  things  that  ai'e  bought  and  sold  by  the 
quai't,  liquid  measure;  })y  tlie  gallon;  by  the  pint; 
by  the  gill.     Of  what  use  is  the  gill? 
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4.  RimI  I'iispborrit's  aro  sold  in  box'os  of  wliut  si/o? 
Why?  Stiinvberrit's  jiro  nioiisiiiL'd  by  units  of  wluit 
size?     Why? 

5.  Niiino  iirticlcs  that  uro  sohl  by  the  puck;  hy 
tho  biislu'l. 

6.  Wliy  is  tlie  (juiirt  nieasiuro  gcnc'rally  used  l)y 
niilknicju  to  nieasiiro  thoir  milk?  Why  is  tlu;  (puirt 
measure  not  a  convenient  measure  to  use  in  sellinir 
kerosene  ? 

7.  Why  is  po[)[)er  [)ut  up  in  J -lb.  or  |-lb.  bottles 
instead  of  in  laro-er  ([uaiitities? 

8.  Why  is  the  [)rice  of  egc^s  quoted  at  so  nuieh  a 
dozen  instead  of  at  so  nnieb  each?  Name  other  arti- 
cles, the  [)rice  of  which  is  ([noted  by  tint  dozen. 

9.  Flour  is  sold  in  sacks containin(]f  J  bbl.  (24.]  lb.), 
\  bbl.  (40  lb.\  and  by  the  barrel  (19(3  lb.).  Vhy 
are  these  convenient  quantities? 

10.  Butter  is  [)ut  u[)  for  sale  in  1-lb.,  2-lb.  rolls  and 
in  5-lb.  pails.     ^*^hy  are  these  convenient  (quantities? 

11.  Nan  '^  Ail  .gs  sold  by  the  ton  ;  measured  by  the 
acre  ;  by  the  Sf^uare  mile. 

12.  Why  are  spices  sold  by  the  ounce?  Give  in- 
stances in  which  one  do/on,  one  score,  one  (juire,  iiiid 
one  ream  are  used  as  units  of  measure. 

13.  How  might  such  expressions  as  the  following 
arise  by  acts  of  measurement:  2  yd.  1  ft.  6  in. ;  1  gal. 
2  qt.  1  pt. ;  8  bu.  2  pk. ;  2  lb.  8  oz. ;  4  T.  500  lb. ; 
6  yr.  4  mo. ;  2  hr.  20  min.? 
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14.  How  niiolii  sucli  stiiteiuents  !i.s  tho  I'ullowing 
iiriso  l>y  acts  of  niuiisuriMiicnt: 

24in.=  12x2in.    24  in.  =  8  x8  in.    24  in.  =  0x4    in. 
24in.=   4x<)in.    24  in.  =  15  x  S  in.    24  in.  =  2  x  12  in. 

Wliiil  is  tliu  ratio  of  24  in.  to  2  in.?  Of  24  in.  to 
8  in.?     To  4  in.?     To  G  in.?     To  8  in.?     To  12  in.  ? 

15.  In  (piestion  14,  name  tlie  different  units  that 
have  been  used  to  measure  the  quantity,  24  in.  Name 
tlie  numbers. 

As  the  unit  l)eeomes  Laro'er,  what  change  takes 
place  in  the  number?     What  is  tlieir  product? 

16.  What  two  tilings  are  necessary  to  express  the 
measurement  of  a  quantity?  How  can  you  ol)tain 
the  quantity  from  the  number  and  the  unit? 

17.  In  the  following  examples  what  are  the  quan- 
tities measured  by  the  given  numbers  and  units? 


luber 

Unit 

NmiibtT 

I'liit 

4 

2qt. 

8 

7  da. 

8 

2  in. 

6 

3  doz. 

4 

$b 

5 

5  sq.  in. 

3 

#10 

8 

10  A. 

18.  If  the  (quantity  36  in.  is  measured  by  a  4-in. 
unit,  what  number  expresses  the  measurement  ? 

19.  In  the  following  examples  what  numbers  ex- 
press the  measurements? 
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in. 


:es 


24  hr. 
30^ 
2  (la. 
*20 

*1 
4  gill. 


I'nlt 

8  hr. 
6  hr. 

*r, 

1  (lime 
2qt. 


(jiiiintity 

:5  bii. 
6  hii. 
48 

4-in.  .s<[. 
1  ([t. 
1ft. 


Unit 

1  j)k. 
4  i)k. 

1  (U)Z. 

2  s(|.  in. 

1   «riil. 

1  yd. 


20.  If  th(3  nunil)or  8  ox[)r(!sse.s  tlio  nK'iisnrt'nient  of 
tlic  (quantity  40  in.,  wliat  is  tlu'  unit?  IIdw  can  you 
obtain  the  unit  from  thu  Jiunibur  and  tlie  quantity? 

21.  In  tlie  following  examples  what  units  have 
been  used  to  measure  the  ([uantities? 


(^laiilitv 

.*12 
30  da. 
2bu. 
15  doz. 


Niiiiilifr 

6 
5 
4 
5 


(iiiimfirv 

*200 
*200 
6  gal. 
35^ 


Nmnlicr 

10 

20 

12 

5 


22.  How  do  you  obtain  the  quantity  from  the 
number  and  unit?  The  unit  from  the  quantity  jind 
number?     The  number  from  the  quantity  and  unit? 

Lesson  81 

1.  What  is  the  quantity  measured  by  the  number 
G  when  the  unit  is  3  gal.  2  qt.  of  milk  ? 

2.  Find  the  weight  of  the  unit  that  measures  the 
quantity  9  lb.  8  oz.  4  times. 

3.  To  what  unit  must  2  yd.  1  ft.  6  in.  be  reduced 
in  order  to  find  the  number  of  times  it  is  measured 
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by  the  imit  3  in.?  Find  iliis  nnniber.  This  nnniher 
is  ol'lon  called  the  ratio  of  2  yd.  1  ft.  (>  in.  to  8  in. 
ir  you  iietually  measured  a  line  2  yd.  1  ft.  6  in.  long- 
by  the  unit  3  in.  to  find  this  number,  would  it  be 
necessary  to  reduce  2  yd.  1  ft.  G  in.  to  inches? 

4.  Find  the  ratio  of  5  bu.  1  pk.  to  3  pk.  J^'ind  the 
cost  of  5  bu.  1  pk.  of  ^)ot'itoes  at  the  rate  of  3  pk. 
for  50  ^. 

5.  Make  a  di-awing  to  represent  a  field  120  yd. 
long  and  80  yd.  wide.  I  low  long-  must  a  wire  be  to 
go  around  it?  What  would  be  its  cost  at  0^  a  yard? 
What  would  4  rows  of  wire  fencing  cost? 

6.  What  would  4  rows  of  wire  fencin<Tf  cost  for  a 
cliicken  coop  G  yd.  long  and  4  yd.  wide  at  G^  a  yd.? 

7.  If  a  yard  measure  is  .]  in.  too  long,  what  is  the 
actual  distance  between  twv  points  which  are  found 
by  this  measure  to  be  G  yd.  apart? 

3.  A  200-acre  farm  is  sown  with  grain  as  follows : 
bai'ley  25  A.,  oats  4G  A.,  wlieat  75  A.  The  buildings, 
garden,  and  orchard  occu}</  12  A.,  and  the  rest  is 
pasture.     How  many  acres  of  pasture  are  there  ? 

9.  A  map  is  drawn  so  tha^  half  an  inch  represents 
1  mi.  What  will  1  in.  represent?  How  many  s(i[uare 
miles  will  1  sq.  in.  represent? 

10.    Find  the  weio-ht  of  an  iron  bar  1  ft.  loucf  if 
1  yd.  weighs  18  lb. 
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Find  tlio  woi^Iit  of  ;iii  iron  bar  4  yd.  2  ft.  loii<r,  of 
wh'wAi  1  yd.  weiglis  15  lb. 

11.  Find  tlio  cost  of   fonciiiir  a  piece  of  railway 
(both  sides),  T  rd.  lojig,  at  -^5.50  a  rod? 

12.  A  block  of  stone  is  8  in.  lono-,  (J  in.  wide,  and 
4  in.  thick.     Find  its  weiL-'ht  if  (>  cu.  in.  weioh  1  lb. 

13.  A  merchant  buys  "28  yd.  of  cheese  cloth  at  O^i 
yd.  Jle  uses  a  ceitain  number  of  yards  in  his  store 
and  sells  the  remainder  for  the  total  cost  2)rice  at  7^i 
yard.  How  many  yards  does  he  sell?  How  many 
does  he  use  ? 

14.  What  does  a  busliel  of  wlieat  wci^'li  ?  [f  3  lb. 
of  wlieat  makes  '2  \h.  of  Hour,  how  many  jKmnds  of 
Hour  will  1  bu.  of  wheat  make  ? 

15.  Find  the  cost  of  cementing  tlie  lloor  of  a  cellar 
G  yd.  loug  and  5  yd.  wide  at  12^  per  s(p  yd. 

16.  Find  the  cost  of  digoing-  a  cellar  4  yd.  long, 
o  yd.  wide,  aud  2  yd.  deet),  at  20  >^  [)er  (;u.  yd. 

17.  A  certain  map  is  drawu  so  that  2  mi.  is  repre- 
sented by  1  ill.  On  this  m.ip  tlie  township  of  Scott 
is  a  square  whose  side  is  o  in.  What  is  the  leno-Ui 
of  the  township?     What  is  its  area? 

18.  Find  the  number  of  strii)s  of  paper  in  the  wall 
of  a  room  24  ft.  huig  and  20  ft.  wide,  the  paper  being 
2  ft.  wide.     What  is  the  unit  here  ? 
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19.  A  fiinnoi"  sowed  3  [)k.  of  wheat  in  a  small  field 
and  I'aised  14  bii.  1  pk.  of  seed.  What  is  the  average 
yield  per  peek  of  seed? 

20.  All  express  train  takes  8  hr.  20  min.  to  travel 
820  ini.  If  slops  of  A  min.  each  are  made  at  4  dif- 
ferent places,  iind  the  average  rate  at  which  the  train 
is  travelling. 

21.  A  railwav  train  travels  at  the  rate  of  1  mi.  in 
2  min.     What  is  its  speed  per  hour? 

Lesson  82 


1.    What  is  the  sum  of: 

7  8  8 

9  8  9 


9 
9 


9 
10 


Add: 

2.      7 
19 


3. 


9 

5 

32 


9 


I 


9 

27 


9 

6 

53 


8 
39 


8 

7 
60 


8 


8 

48 


9 
59 


9 

30 


9  9 

3  9 

45        80 


9         8 


6 

2 
98 


8 


8         6         5         5 
27        22        45        63 


10 

8 


7 

8 

90 


71        83 


9 

28 


4 

3 

91 

9 

6 

3 

90 


9 

28 

4 

8 

91 

9 
6 
3 

90 
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Add: 

5.  *89.4H 

*  45.49 

1 88.94 

't  97.56 

86.74 

28.87 

* 

59.86 

86.79 

^3r)2.()l)     * 

888.14 

()248.80 

^  1878.4;) 

176.29 

279.56 
*  229.69 

2597.80 

2794.68 

6.  'f  165.95 

1870.80 

817!t.79 

258.71 

141.65 

156.98 

824.67 

147.58 

299.57 

881.79 

250.60 

7.  A  merchant  sold  (roods  on  Monday  to  tlie 
value  of  'ii^l87.!>l,  Tuesday  'li< 254.82,  and  Wednesday 
't  181. 79.  What  were  the  total  sales  on  tliese  tliree 
days? 

8.  A  farmer  sold  28  hu.  wheat  for  -t  24.84,  84  hu. 
for  !i538.81,  and  15  bu.  barley  for  •ii'14.70.  How  many 
bushels  of  o-rain  did  lie  sell  and  for  li')w  much? 


Subtract: 
9.     187.83 
29.38 

10.    *  356.71 


|28J7 
19.89 

13026.69 


248.24        1456.84 


*427.97 

868.48 

!i^281.79 
1584.82 


f6j26.78 
849.79 

't  6006.25 
3750.82 


11.    A  real  estate  agent  bnuglit  a  lot  for  -^1880  and 
sold  it  for  'ij>2375.     Find  his  p-ain. 


.'->' 


12.    A  man  paid  -1187  for  one  horse  and  1 89  foi- 
another.     They  cost  him  Cor  feed  '^24.75,     He  sold 


them  for  •|>275.     Find  his  gain. 


ii 
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13.  Find  tlio  iimoiiiil  of  tin;  following  hill: 

G  piiii's  of  stockiiio's  at  3  for  >^1.00. 
24  luiiidkorcliiofs  at  -it' 1.75  per  doz. 
0  yd.  (jloth  at  >?AH  ;i  yd. 
3  yd.  iiuisliii  at  'i5.15  a  yd. 

14.  A  farmer's  wife  sold  20  lb.  of  butter  at  15^  a 
pound.  She;  then  bought  1(>  lb.  of  sugar  at  h^^  a 
pound,  and  2  lb.  of  tea  at  60^  a  pound.  How  many 
pounds  of  raisins  at  8^  a  pound  can  she  buy  with  the 
rest  of  her  money  ? 

Lesson  83 

1.    Count  by  9's  from  9  to  108. 
Count  by  9's  from  108  to  9. 


2.    IMemorize : 


Nine  times 


1  is     9 

5  is  45 

9  is     81 

2  is  18 

6  is  54 

10  is     90 

3  is  27 

7  is  G3 

11  is     99 

4  is  36 

8  is  72 

12  is  108 

3.  Ill  the  table  of  9's  what  is  the  sum  of  the  two 
digits  in  each  product? 

4.  Name  the  numbers  less  than  100  of  which  9 
is  a  factor.  What  lunnber  is  the  greatest  common 
factor  of  18  and  24;  18  and  45;  35  and  56  \  63  and 
81;  40  and  55;  99  and  72? 
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5.  Wliat  is  the  largHisi  unit  tliat  will  divide  IT)  A. 
and  G'>  A.?  Two  fiirins  contain,  rc'S[)ectivc!l)',  4")  A. 
and  <)3  A.  IF  these  two  farms  are  divided  into  fields 
of  equal  size,  containing  as  many  aei-es  as  possible, 
how  many  acres  will  there  be  in  each  held?  How 
mail}'  lields  ? 

Multiply: 

6.  1514.02      $1180.66        126.55          $97.22 
7      8 9  9 

7.  $851.02        $738.75      $2.'t3.44      $1097.47 
9        9 ^      9 

8.  What  number  smaller  tlrin  20  has  9  for  a 
factor?  Smaller  than  25?  61  >*  33?  70?  80? 
82?     74?     26?    44? 

9.  Give  the  quotient  and  remainder  on  dividing 
$231  by  9;  $868  by  $9;  798  mi.  by  9;  676  of  any 
unit  by  9 ,  319  of  any  unit  by  9  of  the  same  unit. 

10.  A  speculator  gave  his  (3heck  for  the  price  of 
9  city  lots  at  $2450  apiece,  and  after  this  was  cashed 
he  still  had  $1250  in  the  bank.  How  much  liad  he 
at  first? 

11.  A  farmer  got  315  bu.  of  oats  off  a  nine-acre 
li(dd.     IIow  many  bushels  to  the  acre  ? 

State  l|ie  coin.Mponding  question  in  which  you  are 
required  to  find  the  number.     The  quantity. 

12.  In  how  many  days  would  a  man  walk  216  mi., 
at  the  rate  of  3  mi.  an  hour  for  9  hr.  a  day? 


■  r 


m 


190 


AHniiMirrK; 


13.  Wliat  is  the  mtid  of  3  dots  to  4  dots?  Of  4 
dots  to  3  dots?  If  oacli  dot  represents  G/,  wlmt  will 
3  dots  represent?  4  dots  ?  Wliat  is  the  ratio  of  18^ 
to  24^?     Of  24^  to  18^? 

14.  If  24^  will  buy  a  [leck  of  }  jas,  what  part  of  a 
l)(!ck  will  18^  huy?     How  many  quarts? 

•  •     • 

•  •     • 

15.  What  is  the  ratio  of  4  dots  to  0  dots?  If  each 
dot  repi'tjsents  1)  yd.,  what  will  4  dots  re))rosent?  (> 
dots?  What  is  the  ratio  of  30  yd.  to  54  yd.?  Of 
54  yd.  to  30  yd.  ? 

16.  If  54  yd.  of  cloth  cost  1 07.50,  what  will  30  yd. 
of  the  same  kind  cost? 

If  54  men  can  do  a  piece  of  work  in  6  da.,  how 
long  will  it  take  30  men  to  do  it? 

17.  Refer  to  the  dots  in  question  15  and  give  the 
value  of  1  dot,  2  dots,  3  dots,  4  dots,  5  dots,  and 
0  dots,  when  each  dot  represents  9  lb. 

18.  What  is  the  ratio  of  9  lb.  to  30  lb.  ?  Of  30  lb. 
to  9  lb.?  Of  18  lb.  to  45  lb.?  Of  45  lb.  to  18  lb.? 
Of  27  lb.  to  54  lb.  ?     Of  54  lb.  to  27  lb.  ? 

19.  If  18  lb.  of  coffee  cost  15.40,  what  will  45  lb. 
cost  at  the  same  rate  ? 

20.  54  T.  of  coal  cost  -^310.50.  What  will  27  T. 
cost  at  the  same  rate  ? 


f 
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21.  Wliat  is  the  ratio  of  4  H-cd.  of  wood  to  0  fMnl. 
of  wood  ?  Of  20  cd.  to  45  cd.  ?  Of  4;"")  cd.  to  -20  cd.  ? 
If  45  cd.  of  wood  cost  -if^  144,  wliat  will  20  cd.  cost? 

22.  If  30  T.  of  liay  cost  1 820,  what  will  27  T. 
cost? 

23.  The  value  of  a  purse  and  the  money  witliin  it 
is  Jit' 12.  If  the  latio  of  the  money  to  the  value  of  the 
purse  is  3,  find  the  value  of  each. 


Lesson  84 

1.    Memorize 

• 
• 

Ten  times 

1  is  10 

5  is  50 

9  is    90 

2  is  20 

C)  is  GO 

10  is  100 

3  is  30 

7  is  70 

11  is  110 

4  is  40 

Sis  80 

12  is  120 

2.  In  what  figure  do  all  these  products  of  10  end  ? 

3.  Multiply: 

35        62        288        104        2164        3256 
10        10  10  10  10  10 


In  what  figure  do  all  these  pioducts  of  10  end? 

4.  What  is  the  easiest  way  of  multi[)lying  a  num- 
her  by  10?  Write  the  product  of  the'se  numheis 
multiplied  by  10  : 

16,     21,     24,    43,     72,     245,     031,     725. 
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5.  lMiilli[)ly  10  by  10  jiiid  Hk;  [jrodvict  hy  10.  How 
ciui  yoii  iiHiUiply  a  innnhcr  hy  10  Iwieu  in  succjossioii 
witliout  acliiiilly  iimlliplyiiiL,*'?  How  can  you  muUi- 
l»ly  a  iimulxT  by  100  witlioul  ai'tually  imiltiplyiii^- ? 

6.  Writo  tlio  product  of  these  numbers  wlieu 
multiplied  by  100 : 

5,     8,     12,     24,     35,     68,     215,     025. 


7.  1x11=11 
2x11  =  22 
^5xll  =  o:i 
4x11  =  44 
5x11  =  55 
0x11  =  00 
7x11  =  77 
8x11  =  88 
l)xll  =  90 


11  X  1  =  ? 

11  X  2  =  ? 

llx  3  =  ? 

11  X  4  =  ? 

llx  5  =  ? 

llx  0  =  ? 

llx  7  =  ? 

llx  8  =  ? 

llx  0  =  ? 


10x11-110  11x10  =  ? 
11x11=  ?  11  xll=? 
12x11=   ?     11x12  =  ? 


8.  1x12  =  12     12x   1=? 

2x12  =  24     12  X    2  =  ? 

:^)X  12  =  30     12  X    3  =  ? 

4x12  =  48     12x   4  =  ? 

5x12  =  00     12  X    5  =  ? 

()X  12  =  72     12  X    0  =  ? 

7x12  =  84     12  X    7  =  ? 

8x12  =  90     12  X    S  =  ? 

9x12  =  108  12  X  9  =  ? 
10x12  =  120  12x10  =  / 
11x12=132  12x11=? 
12x12  =  141  12x12  =  ? 


9.    Wiite   out   and  memorize    the    multipliciition 
tables  of  11  and  12. 

10.  Wliat  is  the  area  of  a  square  whose  side  is 
12  iu.  ?     ilow  many  scj^nare  inches  in  a  S(juare  foot? 

11.  In  a  <rai'd(!n  there  are  12  rows  of  potatoes  with 
11  liills  in  a  I'ow;  liow  many  hills  of  potatoes  are 
there  in  the  garden?  Name  the  number,  unit,  and 
(juantity.  State  the  correspondino-  (piestion  in  which 
you  arc  re<piired  to  lind  the  luimber.     The  unit. 
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How 

[jssion 
iniUi- 
ini;"  ? 

when 


1= 

•9_ 

3  = 

4  = 

.   5  = 

:   0  = 

:    7  = 

c    S  = 

: . 

f    U- 

r? 

clO:. 

:  / 

:!!- 

-  . 

c12  = 

:.? 

.cation 

ide   is 
foot  ? 

s  witli 
OS  are 
it,  and 
which 

t. 


) 


12.  If  .]  pk.  of  potatoes  is  ohtaiiicd  from  each  hill 
on  tlic  average,  what  is  the  yield  in  bushels? 

13.  Ueview  the  Multiplication  Table: 


Two  tiiiu;3 

ThlTC 

times 

Four  times 

Five  times 

Six  times 

Si'vun  times 

1  is    2 

1  is    8 

1  is    4 

1  is    5 

1  is    0 

1  is    7 

2  "    4 

2  ^ 

G 

2  "    8 

2  ''  10 

2  "  12 

2  "  14 

',)  "    0 

;5  ' 

0 

:5  "  12 

3  "  ir, 

3  "  18 

3  "  21 

4  '^     8 

4  ' 

12 

4  "  1(5 

4  ''  20 

4  "  24 

4  "  28 

5  '-  10 

5  ' 

15 

5  ''  20 

5  "  25 

5  "  30 

5  '•  35 

0  "  12 

0' 

18 

(5  "  24 

(5  "  30 

0  "  .'u; 

0  "  42 

7  ''  14 

7  ' 

21 

7  "  28 

7  "  35 

7  "  42 

7  "  4'.> 

8  "  1(5 

8  ' 

24 

8  "  32 

8  "40 

8  "48 

8  "  50 

0  "  18 

0  ' 

27 

9  "  3G 

(»  "  45 

9  "  54 

i»  "  03 

10  "  20 

10  ' 

30 

10  "  40 

10  "  50 

10  "  (H) 

10  "  70 

11  "  22 

11 ' 

11  "  44 

11  "  55 

11  "  m 

11  "  77 

12  "  24 

12  ' 

';jo 

12  "  48 

12  "  (50 

12  "  72 

12  "  84 

Ei>,'lit  times 

Nine 

times 

Tt'ii 

times  * 

Kle\eii 

times 

'I'welve  times 

1  is    8 

1  if- 

i      0 

1  i 

s    10 

1  is 

11 

1  is    12 

2  "  10 

2  ' 

18 

2  ' 

'    20 

2  " 

22 

2  "    24 

3  "  24 

3' 

27 

3  ' 

'    30 

3  " 

33 

3  "    30 

4  "  32 

4  ' 

30 

4  ' 

'    40 

4  " 

44 

4  "    48 

5  "  40 

5  ' 

45 

5  ' 

'    50 

5  " 

55 

5  "    (SO 

0  "48 

C  ' 

54 

0  ' 

'    00 

0  " 

()() 

0  "    72 

7  "  50 

7  ' 

03 

7  ' 

'    70 

7  " 

77 

7  "    84 

8  "04 

8  ' 

72 

8  ' 

'    80 

8  " 

88 

8  "    90 

9  "  72 

9  ' 

81 

9  ' 

'    90 

9  " 

99 

9  "  108 

10  "  80 

10  ' 

90 

10  ' 

'  100 

10  " 

110 

10  "  120 

11  "  88 

11  ' 

99 

11  ' 

'  110 

11  " 

121 

11  "  132 

12  "  90 

12  ' 

108 

12  • 

•  120 

12  " 

132 

12  "  144 

I>  f 


Nii 


SECTION   X 


Lesson  85 


Read  tlio  f()llo\vinj4"  quantities  : 


1. 


2. 


-tiooo 

•t  12,000 

-f423 
*58,73G 

3.  *488 

$  ()2r),34r) 

4.  >ji<  1,000,000 
!fr  1,250,000 

12,825,127 

5.  -t  812.83 
|i45,()24.2r) 
*  70,055.04 


*2000       *6000       18000       >it^(;25 
ii54u25       .ii^(;(;45       >it'8314      .i927() 

#18,000  #  4(1,000  #90,000 
#12,423  #25,428  #30,250 
#()0,235        #()0,035        #80,005 


#438,000 

#  549,7(33 

#  325,040 

#4,000,000 
#4,(145,000 

#2,478,042 

#2078.28 

#17,322.50 

#841,762.50 


#()49,000 

#  245,084 

#  520,000 

#0,000,000 
#(),23(;,124 

#4,048,02(j 

#1052.47 

#30,420.08 

#123,750.05 


Write  in  figures  : 

6.  Six  hundred  twenty-five  ;  eight  hundred  si xtj; 
five  Inindred  seventy-six  ;  one  thousand  two  hundred 
forty-six  ;  two  thousand  sixty;  tliree  thousand  eighty; 
six  thousand  eisrht ;  nine  thousand  nine. 
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19; 


.) 


7.  Fiftoon  lliousinid  Wmn)  Innidrod  fifty-rour: 
s()vtui(,v-/iv(!  lliousiiiid  hvo  limidi'od  forty. ninu:  \vn 
thousand  iNvo  l,uii<lnMl  Why;  twenty  tliousaiid  lour 
li'indre.l  live  ;  sixty-four  thousand  twenty-six;  ei-lity 
thousand  seven. 


8.  Three  Iiundred  twcnty-four  dollai' ,  and  twenty- 
five  cents;  two  tliousand  six  liundred  liflv  .lollars 
JUid  four  eents;  forty-live  lliousand  nine  hundred 
ninety-eioht  (h)lhirs  and  twenty-three  e.  nts;  tw. 
hundred  seventy-six  thousand  live  Jiundred  lour  dol- 
hirs  and  seventeen  cents. 

9.  licview  these  [uhlition  tables: 


I 


1 

0 

1 

2 

8 

1 

0 

i] 

4 

i] 

f) 

4 

n 

(; 

5 

4 

—•" 

"" 

— 

— 

1 

9 

8 

4 

1 

2 

3 

4 

7 

c> 

T) 

4 

8 

7 

T) 

5 

1 

2 

8 

4 

T) 

2 

3 

4 

f) 

0 

8 

7 

T) 

5 

9 

8 

7 

6 

3 

4 

6 

6 

4 

5 

C 

6 

6 

7 

9 

8 

7 

6 

9 

8 

7 

9 

8 

7 

6 

7 

7 

8 

8 

9 

9 

9 

8 

9 

8 

9 

9 

10 

IMAGE  EVALUATION 
TEST  TARGET  (MT.3) 


1.0 


I.I 


iim 

150 


UA    ■2.5 

«*«Kii    |22 

-mi 


!IIL25  i  1.4 


^ 


Photographic 

Sciences 

Corporation 


^v 


^> 


%^ 


\ 


:\ 


'  *» 

i\;^^^ 


23  WEST  MAIN  STREET 

webste:;,n.y.  usao 

(716)  873-4303 


m 


'.^ 


A^ 


^& 


r]      I 


1!m; 


AlJll  ILMI/riC 


Add 
10. 


11. 


.^  .si  1.04 

.ii^:{(io.00 

*   20.55 

•t  851. 02 

050.12 

21;").1T 

4i<s.<;o 

312.00 

19.2;") 

12.50 

20.03 

147.22 

82.  AO 

311.20 

105.24 

508.35 

118.;")(; 

235.32 

_  _  » .  ~r  ^ 

>i^     t>7.22 

11<;.02 

-^   030.00 

•ii?   850.00 

't^  1180.00 

18r)0.14 

2223.42 

(SllS.OO 

342.05 

311.20 

1007.47 

3830.25 

1237.50 

1201.04 

1214.03 

0tl4.02 

2078.28 

12.  New  IIiiin})sliiii3  coiitaiiis  1>:)05  scj.  mi.,  \'^er- 
iiioiit  05r)5,  Massiicliiisclts  .S315,  liliodc  Island  1250, 
( 'OiuiL'cticut  4!>00.  What  is  ihu  total  areii  ol"  tiioso 
live  states? 

13.  This  total  area  is  how  many  s(]iiai'(5  miles 
o-reatca-  than  that  ol'  Maine,  the  area  of  whieji  is 
33,040  s(i.  mi.? 


Snl)tra(;t  : 

.i<403.50 


.^875.^3     .^^^0108.37       $10.3;").42 


14. 


15. 


t)4.()3  (;04.73 

s  3830. 25     N  5300. 20 


407. SO 


;V)0.S3 
830,501.28 


3001.00 


1214.03        1777.00        21,420.04 


16.  Vermont  contains  05()5  sq.  mi.  and  Massachu- 
setts 8315  ;   what  is  the  dilt'erence  in  their  areas? 

17.  Lake.    lOrie    contains    7750    sq.    mi.,    Ontai'io 
0050,  and  ^iichigaii  22,000.      How  much  larger  is 
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Liikc   MirliiL-iiii   ili;iii   tlic   iiiiilfd   aivu  (,!'    Lake   Kv'ir 
and  \/,\\n'.  liiiidii  ■/ 

18.  A,  I),  and  ('  ('iin'iiLCfd  in  Iradc;:  A  put  in 
>«2ir)(),  I  J,  >;  :5i>7r),  a'ld  ('  as  miicli  as  A  and  li  ton'ctlicr. 
How  Timidi  iMom'v  (li;l  (!  put  iiilu  the  busiin's.^  / 
Wliat  was  tliu  total  capital? 

Multiply: 

*28.T!)  $:V.\.1'2  $2[M'> 

<5  9 


19.      *'>k71 
8 


20.    >!l:U..}() 


7 


><i7»;:;.ii<) 

8 


*2rM8.i>,S 


21.  A    is  w(.ith   '^:5:i7o,  and   |{  4  timus  as  much. 
What  is  H  worth? 

22.  Divide: 

<>)'^'">'"'T(;.4o    7>^j^;j}^    8)-s::]oo,s.r>n    i))Ar,842.."..") 

23.  A  dealer  l)nuL;ht  shee))  at  the  averao-e  rale  of 
•li^iieaeh;  how  inauy  did  he  huy  for  •^:;,Sl(;?  What 
are  you  L,nvoii  ?     What  are  you  recpiired  to  liud  ? 

24.  A  furniture  (U'aler  ^niins  812i)i;  l)uvin<--  sofas 
tor  '^18.  <.)  each  and  selling-  theni  for  >^27.Tr>.  How 
many  did  ho  sell  ?     What  is  the  unit  here  ? 


Lesson  86 

1.    f)!,.'^);-)  is  e.|ual  to  ;">  units,  !)  tens,  3  liundreds, 
4  thousands,  tl  ten-thousands. 


IDS 


Awirii.MK'ric 


! 


2.  (live,  MS  ill  (|ii('s(inii  1,  llu'  i>/ai'f  luifm'  nl'  cmcIi 
li-uiv:     lif);    :;T;    '11'2\    r,H'2;    i\:>4>^  ;    li0!»4;    42,tM;r)  ; 

;;t,o4«. 

3.  Wliiil  is  (lie  uiiils'  j»l;ic(',  till!  lens'  [jImcc,  tlic 
Imiid reds',  llic  tlioiisaiids",  llic  Icm-IIkmisimkIs"/ 

4.  Miilli]>l\  -  (t'lis  l)y  •),  liow  niMiiy  tens?  Mul- 
tiply -  l)y  •'>  t<'iis,  how  niiiiiy  tens/  Multiply  I  ti^iis 
liy  ;"),  l)y  (),  hy  7,  l)y  S;  liow  iniiuy  tens  in  viwAi  caso? 
Multiply  1  l)y  •">  tens,  \)\  (I  tens,  h\  7  tciis,  hy  8  tens? 
How  many  li-ns  in  each  case? 

5.  2")  units  =  ?  unils  tens. 

1>4  (ens    =  /  tens  hundreds. 
r),S  lens    —  ?  tens  hundreds. 
fV2  units  =  ?  units  tens. 
(14  tt'us    =  ?  tens  hundreds. 
1(1  lens    =  ?  tens  hundreds. 

6.  ^5  tens  multiplied  hy  2  ecpials  (i  tens. 

3  tens  multiplie<l  hy  '2  tens  etpials  (I  wliat? 
(I  tens  multiplie«l  I»y  4  tens  eijuals  what? 
r>  tens  multi[>lied  hy  2  tens  ('(pials  what? 

7.  r»S      Multiply  lis  by  4,  and  the  product  is  272. 

^^  The  7  is  7  what?     The  2  in  24  is  2  what  ? 

272    Multiply  S  hy  2  tens  and  the  i)rodu(tt    is 
T*ll  1   .  .  X 

i"__    liJ  tens  oi-  1  hundred  (I  tens.      Place  (>  tens 

***"'  under  7  lens,  and  carry  the  1  to  the  hun- 
dreds' jilace.  Multiply  <>  tens  hy  2  tens,  and  the 
product   is    12   hundreds.     4'o   this  iidd  1   hundred. 
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1!>J) 


lie 


^  V 


iiiid  (licsimi  is  1;{  Imiidmls.     Add,  and  (lie  coini.lctt^ 
lU'oduct  is  liJoi'. 

8.  Study  (|iics(i(>M  7,  (lieu  i.lacc  24  midiM-  US  and 
nndtii^ly  willioiit  looking-  at  (lie  l.c.c.k.  1),,  this  until 
you  I'iiii  work  (pii'/kly  and  (wcurateli/. 

9.  Multiply  : 

•''  68  •><}  7(1  $('A  $47 

-'4  ;\'2  L>r,  k; 


•»s-> 
• »( 


iM 


24 


10.  A  huslicl  oj"  oats  wi'i.olis  :>2  II).  ;  huw  many 
pounds  in  4(S  bu./ 

11.  A  paiTc  of  51  l)(M»k  contains  3!)  lini's,  avcrai^nn^r 
lo  words  tu  a  line.  Find  the  luinibcr  of  words  on 
the  i)a^"e. 

12.  A  speculator  buys  2h  A.  of  laud  at  .^(15  an 
acre  and  sells  it  for  -^88  an  acre.     Find  his  (•ain. 

13.  Multiply: 

('0           00            (O  00  (e)  (f) 

*3:>          'tl7          821b.  27  mi.         Uhni.         ,^48 

_^         J£        <>8 38  k;  24 

14.  Question  1:>  shows  the  multiplications  that 
must  be  (hme  for  simple  i)ractical  examples  like 
•juestions  10,  11.  12. 

Write  out  these  exami)les  : 

(a)   About  the  cost  of  28  cows  at 't3r>  each. 

(A)    About  tlie  ^aiu  on  sellino- 1:J  liorses. 

{o)    About  the  numbijr  of  pounds  in  08  bu.  of  oats. 
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(«/)  About  tin;  (lisluiicc  11  ])()y  rides  on  liis  Ijicyclc; 
ill  :».S  (lays. 

(f)  Ahout  tilt)  (listaiKH^  apart  two  boats  will  bu, 
one  .i,''oin.^'  down  slrcaiii  at  11  mi.  an  lir.,  tin  other 
nj)  stream  at  8  mi.  an  hr. 

{/')  About  a  man's  siivings  in  2  yr. 

Multiply: 
15. 


16. 


17.  *22.13   J<48.07   is2!>.04   ><:U.45   >^r>\.^\)   ^-il.Hl 
ji4 27  ]^ 82  18  29 

18.  >i^:]\Kll   >i^'Jl.'H>   .i?87.!>l    e<')0.8i;   >< 08.77   •i' 74.1)8 
45  Jl]i|  811  U>  Ho   (W 

19.  A  business  man  piiys  in  wa^es  >'1)().7")  eaeli 
Aveek  ;  what  wages  does  he  pay  in  1  yr.  (1  yr.  = 
52  wk.)? 

20.  How  far  will  a  bieyclist  travel  in  80  da.,  if  he 
travels  8  hr.  a  day  at  the  rate  of  i)  mi.  an  hour? 


42 
39 

79 
()7 

80 

98 

58 

75 
94 

8() 
86 

281 

24 

176 
82 

224 
"18 

l(;8 

43 

64 

898 
75 

Lesson  87 

1.    Divide  714  by  21. 

2  is  called  the  tridl  divisor. 

2  is  contained  in  7  8  times.  Multiply 
21  by  8.  The  product  is  6:}.  Place  ii^] 
under  71,  subtract,  and   brin«»-  down  4. 


21)714(34 

68 

84 
84 


'Vcl(! 


8() 
8(1 

75 


I 
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2  is  coulaiiuMl  in  H    (  limes.      Miil(ii)lv  21   l>v  4,  and 
write  (lie  pi'odnet  Si  nnder  SK 

The  (ji(»>(linf  is  o4.      How  \v(ml(l  you  prove  o4  llu' 
eoiTuet  answer? 

2.  What  is  the  trial  (Hi'inur  wlien  the  divisoi"  is 
21?  :n?  41?  /^l? 

l"'ind  the  (juotients  : 

!>0:]-2l  <)!)2-i-:U  2542  -  41  :n(;2-51 

-i!<1344-^21  ei4SS-.s3l 

3,  Wliat  is  till'  trial  divisor  wlieii  the  divisor  is 
22?     42?     G2?     72? 

Kind  tlie  (juotients  : 


72(i  -  22 


2:i52  ^  42         4(;50  h-  02 


r,iss--72 


e  T2i;  H-  22  =  ?       -^  2:]r)2  -f-  >^  1 2  =  ?      8  4(jr>0  -H  (12  =  ? 

4.  A  cattle  dealer  paid  >-'(;<S2  tor  22  head  ol'  cat- 
tle. What  was  the  averat'-e  price?  Name  the  quan- 
tity, nund)er,  and  unit. 

5.  If  a  train  travels  ^^2  mi.  an  h(Mir,  how  loni^- 
will  it  take  to  travel  1152  mi.,  there  being  stops 
amountino'  to  one  hour? 

6.  How  many  cows  at 'ii' 81  ai)ieoe  can  a  man  buy 
Mith  the  money  he  receives  for  11  horses  sold  at  an 
average  price  of  ^i' 124? 

7.  AVhat  is  the  cost  of  1472  lb.  of  oats  at  8. J 
a  bu.  ?     (1  bu.  oats  weighs  '}2  lb.) 

8.  What  is  the  tiial  divisor  when  the  divisor  is 
2;],  21,  aa,  44,  54,  (J:5,  84? 


ET 
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AiJiriiMiiric 


H  1 


t   , 


Divisor  IHvi.i.ii.l 

(jii<iti<' 

It. 

DIn 

ix.r  Dlvj.icii.l  (^K.tifiit 

9. 

(a)  'l'.V)&2sr}( 
4(1 

Ids 

Kit 

2T;j 

ih 

24):;sTT(l(>l 
24 

147 
144 

7r> 

;]7 

111) 

24 

0 

ItfiiiiiiiitiiT 

lo   Kfiiiaiiiilc'i 

((()  IMu!  trial  divisor  2  is  foiiliiiiuMl  in  tlu;  li'ial 
(lividciid  ()  8  tiiiu's.  On  iinilti[)IyiiiL,^  '2-\  by  8,  tlu! 
jn'odiu't  (ID  is  suoii  to  be  too  larL-c.  Why?  'I'ry  2 
ill  tlio  (jiiotient.  Ai^aiii,  2  is  coutaiiicd  in  1(1  8  times. 
On  ninltiplying  28  by  8,  the  proihiet  184  is  siieii  to 
be  too  hira^e.  Wliy?  Try  7  in  tlie  (inotieiit.  2  is 
contained  in  7  8  times.      Tlie  remainder  is  G. 

(/>)  On  tlie  second  division  2  is  contained  in  14  7 
times.      Why  is  7  too  lar<^e? 

(c)  When  28,  24;  88,  84;  48,  44;  and  so  on,  are 
the  divisors,  the  ([iiotieiit  obtained  by  usiiii^*  the  trial 
divisor  is  frecinently  too  larq-e.  If  so,  try  in  the 
(quotient  the  number  next  smaller. 

10.  Study  (inestion  9  carefully,  then  copy  the 
examt)les,  and  divicU^  Do  this  until  you  can  divide 
accurateli/  and  (piickly  without  looking  at  the  book. 

11.  Find  the  quotients  : 

81 1)7  ^  28   5940  -^  44   5855  --  08   12,080  ^  84 


i 
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12.  P'iiid  (he  (|iinti('iils  iiiid  iciniiiiMK'rs  : 

T.')!!!  -  1:;        (Mil:;  -  ,s[        2(U1>:,  --  \\\        :\H'Z\^,  ^  \\ 

13.  How  iiiiiiiy  <l:iys  arc  tlit-rc  in  1728  In-./ 
IdOS  111-./     21,7(;8  lir.? 

14.  How  iiiiiiiy  slici'ts  of  \)\\\)VY  ill  1  (|uin!?  If  a 
hiisiiiess  mail  uses  74<SS  sliccts  ol"  [»aiH'r  in  a  vcar, 
how  many  (|uiivs  does  lie  iisu".'' 

15.  A  man  wliosu  salary  is  >r<l()  a  week  spends 
•'^2«)  a  WL'cU.  In  how  many  weeks  can  he  sjive  >*<»8«»'.'' 
Wliat  is  the  unit  iliat  measures  his  saviiiLfsy 

16.  A  s]»eeuhilor  i)iiid  •"ii' 1)054  U)\'  04  Iiorses  and  8") 
siiee[).  ir  till!  slieep  cost  '><0  apiece,  wliaL  was  the 
avcrag'c  cost  of  cacli  horse? 


Lesson  88 

Divisor  Dividciid  (iiiotitiit  Divisor  Dividctul  (^notiont 

1.   00  29)71)48(274       (/>)  57)S81)8(150 
r>8  57 


214            118 

319 

203              87 

285 

118            31 

348 

116 

342 

2  Koinainder 

0   Kiniiiindcr 

o. 


Qi)  As  29  is  nearly  equal  to  30,  the  trial  divisor  is 
3  is  contained  in  7,  2  times,  in  21,  7  times,  and  in 
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11,  .'5  times.  On  limit ijilyiiii^^  -1)  hy  3  tlu;  jjiodiict  is 
87.  On  pliiciii^f  (S7  iiiidur  llH  jiiitl  sul)tractiM]L(,  tlic 
roiiiJiindor  is  .'U.  'J'liis  is  larger  than  29,  and  tlit'icforc 
ilu;  (juotiiMit  is  1  larger  than  3,  or  4. 

(/))  On  tin;  hist  division  tlu;  trial  divisor  0  is  con- 
taiiuid  in  o4  ;")  tiint's.     Why  is  5  too  small  ? 

((,')  WhcMi  27,  28,  2i)  are  tlu!  divisors,  the  trijil 
divisor  is  3.  Wiiat  is  the  trial  divisor  when  the 
divisors  are  37,  38,  or  39?  47,  48,  or  4'J?  57,  58,  or 
59?     07?     88?     99? 

2.  Name  the  trial  divisors.  Find  tlie  <[Uotients 
and  reinainders : 


5842  ^  29 
9540  H-  59 
8113-07 
8572  -r-  98 


3134  H-  44 

8907  ^79 

17,988  -  34 

97,445  -r-  07 


9843  -^  25 
4554  H-  30 
3580  -  04 
3079  H-  47 

Prove  your  answers  correct  l)y  miilti[)lying  and 
addinijf  in  the  remainder.  If  correct,  this  sum  will 
equal  the  dividend. 

3.  I  low  many  pounds  of  sugar  are  there  in  3()00  oz.'^ 
(1  II).  =  ?  oz.)     What  would  it  cost  at  5f^  a  11).? 

4.  A  farmer  sells  2100  lb.  of  wheat  at  80^  a  bushel. 
Find  the  number  of  bushels  and  the  total  selling  price. 
(1  bu.  of  wheat  weighs  00  lb.) 

5.  Find  the  value  of  12,288  lb.  barley  at  -11^.50  a  bu. 
(1  bu.  barley  weighs  48  lb.) 
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I'odiict  is 

[iiiL(,   tlic 

he  re  fort; 

0  is  coii- 

l]i(3   triiil 
lii'ii    thu 

►7,  5(S,  or 

luotieiits 

79 
34 

G7 

iiifif  and 
iuni  will 

Sr.OOoz.''' 
11).? 

n  bushel, 
ng  price. 

.50  !i  bu. 


6.  A  f;irm  of  S;")  A.  rosl  ^Cu]'iri .  wlial  is  tlic  price 
|>eia('ie?  If  the  owner  of  lliis  hiiin  wishes  to  increase 
it  to  100  A.,  how  many  aeri's  must  he  buy,  and  what 
will  they  eost  at  the  same  rate'/ 

7.  If  iT)  wa<r(.iis  eost  ><\^1,'),  what  will  1  cost? 
What  will  45  eost  at  ><'l  api(!ee  less? 

8.  A  bicycle  deider  bonirht  3  doz.  ])i(!veles  for 
•If'lOJO;  liow  many  could  he  have  boui,dit  for  ><lMGO? 

9.  Find  the  (quotients  and  remainders: 
•J3,4.S7  -  31         r>>^^)  11)  -  -JS         44,555  -  (13 
.S4,-J.S7  -  59         13,947  -^  10         (;5,2.S7  h-  17 
Hl),777  -  92         30.049  -  19         99,49S  -  43 
3S,(;<>5-07         78,243-99         84.827-15 

10.  A  wholesale  merchant  paid  813,(125  to  a  manu- 
facturer for  rugs  at  !y25  apiocu.  How  many  did  he 
buy  ? 


11.  Divide : 

4)y  29.04        5)!!!37/)0 

9)yl.98  4)y.24 

12.  Find  the  (juotients  : 


rpf  17.64         8)*2.r4 

7)y.98  2).ii.08 


.>'38.13  -  31  S22.G8  -  42  8743.50  -  25 

804.08-22  884.42-03  8309.S4-07 

842.08  -  22  813.50  -  18  8854.37  ^  99 

13.  If  25  T.  of  coal  cost  8121.25,  find  the  price 
l)er  ton. 

14.  If  a  dozen  and  a  half  boxes  of  soap  cost  850.70, 
what  is  the  price  of  one  box  ? 
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Lesson  89 

1.  I)ivi(lo.ii<.7-Jl)y8.0(;. 

*.()(? )-ii^. 7-2  CliiiD.irc  $M  U)  (If'  and  8.7'2 

vy^,^^        to  7-Jf'  mid  divide  (i^'  into  72 ^^. 

2.  Dividi;  il'SO.^^  by -^.25. 

*.-jr)).*ai;.2r)(  cimniro  •'?<.2r)  to  2:)^^ 

and  .^3(1.25  to  ;5f;2r)^, 
and  (livide  25 ^  into 
3625^. 


2of):j<)2r)^(145 


2_5_ 
112 
100 


125 
125 

3.  .f  .7r,^«||,o5=?     $.S4--$M2=?     f.08-.^.01  =  ? 
-tl.sO-5-.t.30=?  .t3.25--2r)f^=?  #3.(;o-><.im=? 

4.  At  ¥.<>«'>  a  (]Uiiit,  liow  many  ([iiaris  of  milk  can 
you  Ijiiy  for  5i>.48?     I  low  many  q'allons? 

5.  At  7  ^  a  cake,  how  many  cakes  of  soap  can  you 
buy  for  .t.t)3?  How  many  boxes,  there  beiui*-  3  in  a 
box  ? 

6.  At  •t.30  a  dozen,  how  many  dozen  lemons  will 

cost*  1.80? 

7.  How  many  pecks  of  potatoes  can  you  buy  for 

^1^.45  at  15 ^  Ji  peck?     What  part  of  a  bnsliel  ? 

8.  At  !i'.24  a  lb.,  how  many  i)ounds  of  butter  will 
cost  *1.92? 
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(1  8.72 


8<)2r)(^, 
^     into 


<.0 1  =  ? 
Ik  (tiiM 


111  you 
3  ill  ii 


IS  will 
11  y  for 
n-  will 


9.    At   St'ii  II,.,  Imw  iiiaiiv  2-|l».  I»(,\i's  nl"  liisnilts 
can  you  huv  for  Jy  Jil  / 

10.  At  >«.10  a  n-al.,  Iiow  many  A-nal.  ,ans  of  (,il 
<'an  yon  liavo  lillcd  for  .^l.f)!)'/ 

11.  A  lady  pays  >^.\){\  for  dimity  ;it  •><.  1 J  a  yard. 
How  many  drcsst's  can  slic  make  from  it  for  licr 
litllu  i^irl,  if  each  divss  takes  4  yd.'^ 

12.  How  many  collars  can  you  l»uy  for  82.00  at 
(lie  ratt!  of  ;>  for  50 f'/ 

13.  A  mcicliant  hon.i^dit  cloth  at  8.:Ji;  a  yard  and 
sold  it  for  ^.45  a  yard.  His  nain  was  >'22.r>0  ;  how 
many  yards  did  ho  sell? 


14.   8s.:i2^8.1(;=  ? 

82.r)2-T-8.is=  ? 

8:].0Oh->'.24  =  ? 


*  9.45 --.«<..'{:)=  ? 
815.84  ^8.44=  •/ 
814.25 -H  8.57=  ? 

15.  At  >i^.il')  a  haskct,  how  many  Itaskcts  of  jx-achcs 
can  y(Ui  Imy  for  825.20?     How  many  (h./cu  haskcts'.' 

16.  At  2S^  each,  liow  many  hammers  can  you  Imy 
for  84.48? 

17.  How   many   Imshels   of   jiotatoes,    at    ^ .G'^  a 
hnshel,  can  you  buy  for  811.05? 


18.    At  8.54  a  Inishel,  1 


M»w  many  bushels  of  con 


can 


you  Imy  for  8176.04?     Jf  ynn  sell  tl 


5S^  a  bushel,  what 


ic  corn  at 


is  your  pun 


19.    A  irvovGv  bou,i,dit  potatoes  in  the  fall  at  8.4;' 
bu.,  and  sold  them  in  the  sj)rin<^r  Un'  8.08  a  bu. 


f 


i 


¥ 
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I  lis  ij^iiin  Wiis  't^r>T.r)0:   liow  iniiiiy  Imslicls  did  lie  Ijuy  ? 
Wliiit  is  the  unit  tluit  uil'msui'cs  liis  i»ain? 


r>" 


20.  r>()Ui»"lit  apples  at  5;')^  a  ])n.  and  sold  them  at 
20^  a  pk.  If  my  j^aiii  was  -t  37.50,  how  many  bushels 
did  1  buy  ? 

Lesson  90 

1.  Write  in  figures  :  Two  hundred  twenty-live 
dollai's  and  seventy-five  cents  ;  one  thousand  forty  (h)l- 
lars  and  six  cents  :  six  tliousand  three  hundred  dol- 
lars sixty-seven  cents. 

2.  Reduce  to  dollars  and  cents:  341)^:  2ir)n^; 
7804^;  25425^;  250811^. 

3.  Reduce  to  cents:  ^4;  >i^().25;  f  27.03;  f  30.14; 
-150.20;  'ii^254.27;  .f  300. 02. 

4.  A  farmer  receives  -1^20.25  for  wheat,  •ii'19.02 
for  corn,  #7.25  for  vegetables,  and  '1^8.40  for  turkeys. 
What  does  he  receive  in  all  ? 

5.  A  lady  bouglit  a  bookcase  for  -i^O.^B,  a  chair 
for  #5.35,  a  hat-rack  for  #11.50,  and  a  lounq-e  for 
#12.88.     Find  the  amount  of  her  bill. 

6.  Find  the  an^ount  of  these  bills  :  meat  #12.03, 
daily  paper  05^,  laundry  #2.30,  gas  #3.25,  and 
plumber  #1.70. 

7.  Ice  cream  salt  is  sold  at  1^  a  lb.,  or  for  85^ 
per  100  lb.  sack.  Find  what  is  saved  by  buying 
100  lb.  at  a  time. 
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1^80.14; 
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a  chair 
n<xe  for 
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for  Sf)^ 
buying 
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8.  A  mail  liad  >^r)000  in  xho  l)aiik.  II(»  witlulrew 
•:^;U!>(;.7r):   liow  iiuu^ii  ivmained  in  tlic  l)ank/ 

9.  J  l)ouo-lit  a  horse  for  .^I.IO  and  a  cow  for 
•yo2.75,  and  paid  cash  -^120.49.  How  nuieli  is  slill 
due  ? 

10.  A  lady  paid  (14^  for  cotton,  To^  for  ribbon, 
'ii^4.2r)  for  a  pair  of  shoes,  and  '^^8.78  for  cloth.  Wbat 
change  sliould  slie  have  left  from  a  liMi-dollar  ))iH? 

11.  Find  tlie  amount  of  tliis  l)ill ; 

3  cans  peaches  at  82^  each 

2  packages  gelatine  at  17^  eacli 
57  lb.  sugar  at  ID  lb.  for  .^1 
8  pack-ages  cracked  wheat  at  11  ^  each. 
Find  the  amount  of  this  bill : 
2  lb.  cheese  at  ^.lO  a  lb. 
5  lb.  butter  at  ><.22  a  lb. 
10  11).  ham  at  12i^all). 
2  bottles  pickles  at  20^  each 
I  doz.  glasses  jelly  at  '^4.40  a  doz. 

If  25  lb.  coffee  cost  >^S.2b,  what  is  the  cost 
of  1  lb.? 

14.  A  merchant  received  >^80.70  for  cloth  sold  ni 
't  .84  a  yard.      How  many  yards  were  sold  ? 

15.  Paid  .#817. 52  for  wheat  at  #.08  a  bushel. 
Find  th(^  mimber  of  bushels  bought. 

16.  A  merchnnt  bought  cloth  at  8(1^  a  yard,  and 
sold  it  for  #5().25  at  a  profit  of  9^  a  yard.  How 
many  yards  did  he  buy? 


13. 


ji 
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Lesson  91 

1.  In  the  expression  !5<2.34  the  3  is  3  what? 
What  part  of  a  dollar?  Tlie  4  is  4  what?  Wliat 
part  of  a  dollar?  The  34  is  34  what?  What  part 
of  a  dollar  ? 

2.  In  tlie  expression  'ii<4.73  what  part  of  a  dollar 
is  the  7?     The  3?     The  73? 

3.  Read  as  dollars  and  hnndredths  of  a  dollar: 
.t2.31,  .ii<4.G5,  %1M,  .^(3.05,  -t6.40,  *(;.09,  $.^b,  ^.06, 
$  .43,  -t  .09. 

4.  Measnre  v/ith  a  metric  stick  and  connt  the 
ni.mher  of  meters  (ni.)  in  the  length  of  the  room. 
In  the  width. 

5.  Pleasure  different  lengths  with  the  metric 
stick. 

6.  Gness  at  two  points  on  the  blackboard  one 
meter  {i})art.     Test  by  measnrijig  with  a  metric  stick. 

7.  (\)nnt   the     i umber  of   decimeters  (dm.)  in  a 

meter.     1  low  ma  .y  ? 
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8.  One  (liHninotci-  is  wl.at   part  of   a  nu'tci-^     •> 
(IccimeU'is  is  wl.at  part  of  a  incttT'/     ;]  dm.  /    (I  dm.  ? 

9.  Measur.  tlie  widtli  of  the  door  and  state   its 
widtli  111  deeimetei-s. 

10.  Similarly  measure  the  width  of  your  desk  ;  its 
length;  the  height  of  the  bhiekhoard  above  tlie  Hoor 
etc.  ■• 

11.  Cut  a  stnp  of  ear,tb,mi-.l  1  (IcMuinotor  Ion- 
i;.so  It  to  measure  tlie  metric  stiuk.  How  many  dec! 
meters  iu  a  meter ? 

12.  1  meter  1  decimeter  is  written  1.1  mete.^s 
nieanms  l>y  tliat  oue  meter  and  .nu-Unth  ol' a  nieler' 
1  n.eter  2  de  mnelers  is  written  ^.■l  meters.  „,eanino. 
one  meter  and  two-tentlis  of  a  meter.  '"^ 

1  m.  1  dm.  =  1.1  ,„.         I  ,1,   ^,  ,,||j   ^  J  .,  ^^^ 

TI.e  dot  between  t!,e  1  and  1,  and  between  ti.e  1  an.l 
-,  .s  called  the  decinud  point.  It  .separates  unit,  from 
tcntlix. 

13    2..'5   m    is   rea.l   two   and   five-tentl.s    meters. 
Kead  simdarly  : 


.1 


i-ly 
1.3  m.,  2.4  m.,  3.0  m.,  4.2  m.,  0.8  m.,  .8 


111. 


m.,  .2 


m. 


14,    Measure  tlie  lenirth  of  the 


your  result  in  meters.     (Thus,  8.4  m.) 
15.    Measure  and  expi 


room  and  express 


The  width  of  the  room;  points  tal 


ess    the  results  in   mel 


crs 


Ken  at  i-aiidom  on 


tlie  blaekboard  ;  the  heights  of  different  nunil 


l)Upils,  etc; 


01  o 


AinTinU'/nc 


16.  Dniw  .111  <)])l()nuf  .-  in.  loiic^  jind  .1  m.  wide. 
Tiiku  [)()iiits  1.4  111.  apiiit ;  3.4  iii.  iipiirt;  4. (J  in.  iijuirt. 

17.  2.5  lb.  is  vvAid  two  jiihI  livu-tfiitlis  pounds. 
Itoud  similarly  :  2.5  dii.,  2.7  lir.,  1.0  mi.,  4.8  yd.,  .8  yd., 
8.4  gal.,  .6  ([t. 

18.  Write  ill  ligures,  using  contraetioiis :  Three 
and  four-teiitlis  meters,  live  and  six-tenths  pounds, 
four  and  seven-tenths  dollars,  two-tenths  ot"  a  mile. 

19.  Count  the  number  of  centimeters  (em.)  in  a 
decimeter;  of  centimeters  in  a  meter. 

20.  Find  the  number  of  centimeters  in  the  heio-ht 
of  this  book  ;  in  the  width. 

21.  ]\Ieasure  tlie  number  of  centimeters  in  the 
len"th  of  a  line  of  this  book ;  in  the  leiio'th  and 
width  of  a  sheet  of  paper,  length  o^  a  lead  pencil, 
and  of  other  things. 

22.  Draw  an  oblonjTf  12  cm.  lonor  and  8  cm.  wide. 

23.  ?  cm.  =  1  dm.  ?  dm.  =  1  m.  ?  cm.  =  1  m. 
1  cm.  is  what  part  of  1  dm.?     1  dm.  is  what  part  of 

1  m.  ?     1  cm.  is  what  part  of  1  m.? 

24.  What  part  of  1  m.  is  2  cm.?  4  cm.?  S  cm.? 
15  cm.?     25  (!m.?     3(1  cm.? 

25.  1  din.  2  cm.  =  ?  cm.     What  part  of  a  meter? 

2  dm.  4  cm.  =  ?  cm.     What  part  of  a  meter? 

26.  1  m.  1  dm.  1  cm.  is  written  1.11  m.,  meaning 
by  that  one  meter,  one-tenth  of  a   meter,  one-liun- 
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dredtli    of   a  meter,  or   one    and    eleven-liundredtlis 
meters. 

27.  4.08  m.  is  read  four  aiid  sixty-eight  hnn(hedtlis 
Jueters.      Kuad  similarly: 

2M  m.,  4.29  m.,  3.G4  m.,  .45  m.,  .00  m.,  3.07  m 
5.00  m.  ' 

28.  4.05  lb.  is  read  four  and  sixty-five  liundredtlis 
pounds.     Kead  similarly: 

2.25  Ih.,  3.17  mi.,  0.43  A.,  5.89  yr.,  .23  da.,  .04  In- 
^04  hr.,  .00  gal.,  2.09  o,d.,  4.00  bu.,  4.00  bu.,  3.49,  .75,' 

29.  Take  two  points  4.02  m.  apart;  3.12  m.  apart ; 
2.40  m. ;  3.07  m.  ^ 

30.  In  the  expression  4.02  m.  tlie  plan-  raJuc  of 
each  figure  is  given  thus:  4  is  four  meters,  0  is  six- 
tenths  of  a  meter,  and  2  is  two-hundredths  of  a  ,„eter. 
^  Hive  tlie  i)laee  value  of  eaeli  figure  in  tlie  follow- 
ing: 2.31  m.,  4.59  m.,  7.35  m.,  2.09  m.,  4.30  m.,  2.07  m. 

31.  Give  the  place  value  of  each  figure  in  tlie  foi- 
l-wing: 2.15  lb.,  3.74  mi.,  3.00  A.,  2.09  yr.,  .32  da., 
.<>-l  hr.,  .00  yr.,  2.00  gal.,  4.05,  7.23,  .41,  2.04,  .04. 

Lesson  92 

1.  Count  the  number  of  millimeters  (nnn.)  in  a 
centimeter;  of  centimeters  in  a  decumeter;  of  deci- 
meters in  a  meter ;  of  millimeters  in  a  meter. 
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2.  Find  tli(;  iimiiiIxm'  of  niilliiiiclcrs  in  tlic  width 
of  the  niiirnins  uT  lids  hook  ;  in  liie  thickness  (»!"  tliis 
l)ook  ;  in  tlie  kmi^th  of  I  lie  pi'inled  woid  mHinnclt'i' ; 
in  the  distanee  between  the  lines  on  ruhjd  [Kiper;  and 
in  other  sliort  distances. 

3.  Draw  and  cut  a  slit  '1  nun.  wide  and  ;J  cm.  Ioiil,' 
in  a  sheet  of  pa})er. 

4.  ?  nnn.  =-  1  cm.  ?  cm.  =  1  dm.  ?  dm  =  1  m. 
?  mm.  =  1  m.  1  mm.  is  what  part  of  1  cm.  ?  1  cm. 
is  what  part  of  1  dm.  ?  1  dm.  is  what  i)art  (»f  1  m.  ? 
1  mm.  is  wliat  part  of  1  m.  ? 

5.  What  part  of  1  m.  is  2  nnn.  ?  H  nnn.  ?  ^omm.  ? 
84  nnn.  ?     2()4  nnn.  ?     (J^')  nun. ".'' 

6.  1  dm.  2  cm.  5  mm.  =  ?  nnn.  What  part  of  w, 
meter?  3  dm.  4  em.  il  mm.  =  ?  nun.  What  part  of 
a  meter  ? 

7.  1  m.  1  dm.  1  cm.  1  nnn.  is  written  1.111  m., 
meaning  one  meter,  one-tenth  of  a  meter,  one-liun- 
dredth  of  a  meter,  one-thonsandtli  of  a  meter,  or  one 
and  one  hundred  eleven  thousandths  nu'ters. 

8.  4.685  m.  is  read  four  and  six  hundred  eighty- 
live  thousandths  meters.      Ifead  sinnlarlv^: 


2.34( 


)  m. 


(5.275  m.,  3.204  m.,  4.250  ui.,  4.0111  m. 


4.001)  m.,  7.005  m.,  .214  m.,  .015  m.,  .000  m.,  .004  m. 
3.140  m. 

9.    4.025  lb.  is  read  four  and  six  hundred  twenty 
five  thousandths  pounds.     Read  sinularly  : 


i 


..: 


widlli 
.1"  lliis 

• ;  iiiid 


.  Ion 


<r 


=  1  111. 
1  ('Ml. 
1    111.  ? 

')  mill.  ? 

rt  of  II 
piu't  of 

Lll  m., 

iio-huu- 
,  or  one 

ei<,^lily- 

011)  m., 
.004111., 

twenty- 
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2.24/ill,.,  i>.ltnT.,T.;V|:;  A.,A.0|t^\.,7.(M(;  vr 
2.n(».,   da.,   .2U   ,1:,.,    Jlir,    I,,-.,    .()0!l   I,,,.,   .(Mil   ,.;/ 
•i.4i;s  ,ni.,  4.24X,  .:{j|i,  .o:>4,  j,^^,    o^o,  jjo^.        '      ' 

10.  Write  in  li-Miros,  usin.ir  contractions  : 

One  and  three  l.nndred  sixty-ei-ht  thonsandtl.s 
l>"Hn.ls;  nine  and  six  lunidred  I'onr  tl.onsandths 
tons;  three  ]iun(h-ed  tliirty-live  thonsandths  of  a 
mih';  lorty-nine  tliousandths  of  a  day;  six  th.,u. 
sandths  ol  a  year;  seventeen  thousandths  of  a  year. 

11.  Take  two  points   1.24")  ni.   apart;    2.4:}6  in 
apart  ;   .•J.104  ni. ;   2.00;")  m. 

12.  Wliat    is   the    phiec   value    of   each   liirure   in 
(luestioii  11  y 

13.  (iive   til;)  place   value  of  each   fjo-ure  in   the 
tollowin"' : 

o 


1.000    A.,   8.008 


57  lb.,  2.820  T.,  4.000 


mi.,  8.005  A. 


8.080 


yi" 


.247 


}••' 


.010 


yi- 


nil.,  5.82:J,  7.048,  .042,  .248,  .000. 


.000 


mi. 


14.    Read  the  followijio- 


2.15 
9.08 


Q  '> 


ii) 


6 


«0.004         000.010 


73.2 
90.08 
245.2 


32.850         811.25  850.14 

5        482.850         080.00  189.1 


80.4 
80.04 


857.512        914.019 


201.001 


10.011 


15.    What  is   the  place  value  of  each 
the  last  column  of  question  14? 


figure  in 


!•!  • 


21(j 


AlllTllMETlC 


16.  Show  oil  ii  metric  stick  llu;  I'ollowintr,  and 
note  ciirci'iilly,  by  (;oiii[);iriiiiL,^  tiu!  [ctrt  cut  oil"  with 
lh(!  meter,  what  [>art  ol"  a  meter  each  (luaiitity  seems 
to  he  : 

.25  111.,  .15  m.,  .350  m.,  .4  m.,  .240  in.,  .14  m. 


Less 

3on 

93 

Copy  and  add 

> 

1.    2845 

284.5 

28.45 

2.845 

8482 

848.2 

84.82 

8.482 

01 84 

618.4 

01.84 

0.184 

8758 

875.8 

87.58 

8.758 

2.    04.215 

10. 

48 

.).)i) 

^^^1 

842 

2S.528 

24. 

218 

580.080 

21.885 

5. 

842 

112 

458 

17.(;52 

44.058 

788 

754 

3.  Write  ill  columns  and  add  : 

2.174  +  5.078  +  4.25«)  +  3.548. 

.214  bu.  +  .870  bu.  +  .371  bu.  +  .444  bu. 

4.  Show  on  a  metric  stick  .214  m.,  .870  m., 
.871  m.,  .444  m. 

5.  l^'ind  the  number  of  aci'cs  in  a  farm  that  is 
divided  into  lour  iields,  conLaininL,^  respectively, 
23.875  A.,  15.18  A.,  12.310  A.,  and  16.245  A. 

6.  In  the  following  question  draw  the  road  and 
mark  the  distances  : 
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11^,  :iM(l 
ir  with 
{  suDin.s 

111. 


45 

•J- 


'\ 


5^ 


jii. 

)iu    m.. 

Unit  is 
ictivoly, 

V. 

)ad  and 
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Four  towns,  A,  15,  C,  I),  li,.  „„  a  ma.l  niiiiii,,- 
JKulh  and  south.  The  (lisi;iii,v  IVoi,,  A  to  15  is 
4.1811  ],u.,  iV,„n  n  to  ('  '^u:,i\  mi.,  mikI  InMii  C  t<>  1) 
8.514  mi.     Find  thu  distaiico  IVoiii  A  to  I). 


Copy  and  subtract  : 
7.    8.42G  G.539 


1.812 
8.    8.42 


1.204 


9  1  r.) 


8.4 
8.15tj 


38.492 
25.LJ1 


4.251 


r)2.078 


44.444 

7!M).8T8 
()8(>.184 


9.    From  a  piece  of  ch)tli  containing-  li;.5  yd.  I  cut 
12.875  yd.      How  much  was  K-lt  in  the  piece  ? 

^^  10.  ^  From  a  fariu  containiiio- 1()0  A.  the  owner  sold 
82.875  A.  ^  ILnv  much  did  lie  still  own  Z 

11.  A  man  bouqht  a  honse  and  lot  with  .125  of 
his  money  and  invested  the  remainder  in  business. 
What  part  of  his  money  went  into  business 


UL.    V 


12.    I)r 

rt.  1 


OMi"-. 


iw  51  line  and  mark  off  on  it  7  parts,  eacrl, 
"easure  the  whole  part  cut  off.      What 


M 


IS  its  length  ?     7  x  .5  ft.  =  ?  ft. 


13.    Add 

.2  yd. 

9     u 


.3  bu. 


9     c( 


u 


(( 


(I 


u 


.32  gal. 
.32    " 
.82    " 
,32    " 


2.64  A. 
2.()4  ^' 
2.(54  " 
2.G4  " 


.428  d;i 
.428  - 
.428  ^' 

.428  '- 


n: 


<li       ! 


l!]8 


AlMTIlMKi'K; 


Copy  ami  miihl|»I\  : 

14.    .'2  yd.       .:j  l)U.     .Jiii  i^al. 


-M;4  a.       .4:iS(la. 


How  inaiiy   lii^'iircs  aiv.  tlicii;  to  llic   rit^lit  of   (In; 
d(3t;iiiial  point  in  tliu  nniltijdicand.s  ?   Jn  tliu  [H'odncls? 


15.    .141 


1.1)8 
8 


a.45:> 
7 


8.1^34 

8 


2(;.()i!i 


As  you    multiply    L;i\c    the    pliicu    value    ol'   each 
paitial  product. 


16.     li.lo 

Ki 

17.    1.75 

1)1) 


4.li5 
24 

2.0:U 
27 


87.1 

3.506 

81 


.042 
44 

23.5 
01) 


.057 
64 

3.000 
72 


18.  Look  at  tiie  metric  stick  and  liiid  out  tlie 
number  of  inches  in  one  meter.  It'  1  meter  is  eipial 
to  30.371  in.,  how  many  inches  long  is  a  line  that 
measures  3  meters  ? 

19.  Measure  a  line  3  meters  long  on  the  l)lack- 
hoard,  lind  the  nundjer  of  inches  in  it  by  measuring, 
and  test  the  correctness  of  the  answer  to  question  18. 

20.  What  will  25  loads  of  wheat  weigh,  the  aver- 
age weight  being  1.135  T.  ? 

21.  A  merchant  sold  45  yd.  of  cloth  a  day  at  a 
gain  of  'i^  .125  a  yd.    Find  his  gain  on  a  week's  sales. 


I 


4-JS  (la. 
4 


I    (.f    iUr. 
L'odiU'ls? 


IT 
I 


.057 
64 

;5.o()(; 


out  the; 
I*  is  u([U}il 
lino  tluit 

lie  l)lac'k- 
iciismiiii;", 
ustiuii  IS. 

the  {iver- 


clay  at  a 
ek's  sales. 
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22.     Kind    the  cnsl    n\'    |S  (liousiind  fci't  of  hiinlxT 
ul  ':!<4-'>.s7r)  per  ilKiiisiind. 

^  23.  Muhi].Iy  .:;«;  h_v  i'4:  -Jl  h,v  .:{i; ;  .L>r,«;  I,v«;; 
(5  l».v  .J.')!; :  S  |,y  .."):;.  Fjiid  ..V;  nf  ."ss  :  .(I J  n\'  !M;  vd.: 
L'.r.lcf  liii:   .:J(M.f  L'.-,l;  :;.lSof4L':   .4i' of  .r,(»  sl.cri,.' 

24.  A  drover  sold  .:i4  of  Jiis  lloek  of  l\')0  sliecp. 
How  Jiiany  did  he  sell? 

25.  Monday  a  nieivliant  S(>1(1  .DiU  of  ;i  pJcM-c  of 
elotli  eontaiiiino-  :;»;  yd.  II, >u-  many  did  he  sell?  If 
the  rest  went  l(»  the  remnant  eounter,  how  many 
yards  went  to  the  remnant  eouater? 

Lesson  94 


(;):?4.45S 
5.74^ 


1.  Divide  'MAf)^  hv  G. 

0  is  eontaiiie<l  in  04  f)  times, 
in  44  tenths  7  tenths,  in  iT)  hun- 
dredths 4  hundredths,  and  in 
18  thousandths  o  thousandths. 

2.  Find  11  le  value  of  : 
8.(;52--4  2:',.lin  --7 

4.1MM;  --  L> 

2.457  H-  7 
.544  -  8 


17.t;04-() 

84.708  -f- 1) 

.897  -  :J 

98.475  ^  5 


8.!)92-f-4 

8.25:j  --9 

4.995  --5 

25.988  ^.'] 

80.824  -J-  8 


3.    If  a  vessel  travels  04.088  mi.  in  4  hr.,  what  is 
the  rate  per  hr.? 


r 
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AKi'i'iiMKru; 


l 

il 
m 


i'il  ' 

iiii  ' 


4.  I   i»;ii(l  ^l.'H.*)  lor  ")  yd.  nf  clotli.     What  wms 
tlic  iu'i(H!  [KT  yd.'f 

5.  If   1    1)11.  contains   2ir)().42  c;u.  in.,  liow  many 
cnhic  inciiL's  will  1  (|t.  diy  niL'asnro  hold? 

6.  II'    1    i^ai.  holds   2-")l    en.  in.,  how  many  cubic 
inches  will   I   qt.   li(iuid  nicasuro  hold? 

7.  Divide  :J57.84  by  42. 
42):ir)7. 84(8.52 


218 
210 


84 

84 


42  is  contained  in  357  8 
times,  in  218  tenths  5  tenths, 
in  84  hundredths  2  hun- 
dredths. 


8.    Find  the  value  of: 

35.28!) -27 

10G.08  H-  34 

8.200  H-  23 

0.544  --  10 


120.1»:i--21) 

60.317 -f- 47 

2G21>.8--54 

124.5-75 


As  you  divide  L'ive  the  place  value  of  eacb  li.L;'ure 
in  the  cpiutient. 

9.    I  pai<l  -i?  2031.75  fur  03  A.  of  farm  land.     Find 
the  cost  per  acre. 

10.  A  merchant  paid  'i' 05.025  for  a  chest  of  tea 
containing  75  lbs.  Find  the  cost  per  pound.  What 
would  be  the  total  gain  on  selling  it  at  #1  a  lb.? 


I 


i.ksson;  94 


L>J1 


hut  wart 


\v  niiuiy 


ly  cubic 


11.    Divide  2.574  by  .<>. 


11  :]r)T  s 

;")  tontlis, 
2    liun- 


47 

r)4 

ell  liiL^urr 
id.     Kind 

_»st  of  tea 
1.     What 

11  lb.? 


j;)L'.r)74 

r,)L'5.7t 

4.21) 


IMact;  the  decimal  point  one 
phice  ((»  (lie  rii^iit  in  ln»tii  di- 
visor and  diviihnd  and  divi(h^ 
as  in  the  exanipk.'.  Wiiy  ean 
you  do  tliis  ? 


12.    Copy  and  divide  : 


.4):ir)0S 
.S)2S!>.2 
■  ")).. ^,()25 
.4)24 


.5)4.75 

.S)S.02 

.0)15 


.5}2.25 
.(1)25.2 
.t>)7.5()<l 
.0)3.144 

.8)000 


.0):U.2 

.7)s.7«i  t 

.S)K50t 
.l))10.cS 


(five  the  phiee  value  of  eaeli  li^'ui'e  in  the  ([Uotient. 

13.  Find  the  number  of  steps  in  a  stairs  l)et\veen 
two  floors,  one  of  which  is  14.5  ft.  luL^dier  than  the 
other,  if  each  step  is  .5  ft.  hiirh.  Name  the  unit  of 
measure  and  the  quantity.  How  do  you  find  the 
nnml)er  when  tlu^  unit  and  (piantity  are  known? 

14.  A  drover  sold  .0  of  his  (lock  of  sheep  and  had 
240  left.  Kind  the  number  of  shei;!)  in  the  ilock  at 
first. 

15.  A  merchant  sold  cloth  so  as  to  ofain  ..^»  of  the 
cost.  If  the  infain  on  each  yard  was  27/,  lind  the 
cost  price.      Kind  the  sellinc^  price. 


) 


I 


H 


i 


I 


ooo 


AlMTIIMlvnC 


16.    Divide  A^i^  by  .06  jiiicl  0.112  by  8.4. 

(a)  (f>) 

.00). 43;-)  8.4)<).112( 

34)1H. 12(2.08 
08_ 
281 
204 


6)48.50 
7.25 


272 


(a)  Since  in  this  division  6  is  eontnined  in  15 
twiee  witli  reniiiinder  8,  annex  a  zero.  (>  is  con- 
tained in  80  5  times. 

(/>)  84  is  contained  in  i)l  nnits  two  times.     Write 
down  two  and  continne  tlie  division. 
17.    Divide  15.288  by  .42. 
.42)15.288( 
42)1528.8(86.4 
126 


2()H 
252 


168 
168 

18.    Find  the  value  of  : 

.264^.04  33.76 -1.3 


Move  tlie  decimal  point  two 
places  to  tiiu  right  in  both  divisor 
and  divicU^nd  before  (Uvidini;'. 
Why  can  you  do  this  ? 


3.78^.08 

14.;5r)--.05 

4.062^.06 

8.4  ~  .05 

12.6  ^  6 


29.97  -5-  .37 

2. 80S  --  .45 

59.686-- 1.7 

87.()25-f-43 

29.6)64  --  .24 


8-?- .4 
12  ^  .06 

8-f-.25 

18  -^  .45 

450  ^  .75 

36  ^  .09 


( 

.G8 


ned  in  15 

(5   is  coil- 
's.    Write 


point   tAVo 

otli  <li visor 

dividing. 
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19.    When  do   you    move   tlio   docimul 
I'J'i*'^'    to    (lio    rjo-lit    l„.r,„v    dividino- 


point    one 


Wl 


icn    do   you    put    tlio   dccinial 


pliices 

your  quotient?     When   d 

dividend  ? 


Wl 


It'll    (wo 
l)oiiit   in 


<>  you  annex   zeros  to  tl 


le 


20.    If  n\)  l,u.  of  wl.eat  cost  * 84. 125,  what  is  tlie 


J)rice  per  Ijusliel '/ 
21.    At  *.12  a  o-a 


lion,  1 


scne  can  you  buy  for  '^2.71)? 


\o\v  many  o-allons  of  k 


ero- 


1  at  .^.Tf)  a 


22.  A  niei'chant  pays  ■if' 240   for  clotl 
yiird.     How  many  yards  does  lie  buy  ? 

23.  A   .Irover  lost  .045  of   liis  Hook  of  .sI,oo|,  l.y 

wolves,     .125     hv     rli*cn..u-.      ..,..1       i<.     1  .,       n.  ....     '' 


)y   disease,  and   .K;   hy  theft.      VVha't 


part  of  liis  flock  did  lie  lose?     If  ] 
Hiainder,  what  part  of  his  flock  did  he  sell 


le  so 


Id  tl 


le  re- 


24.     If 


in  question  2-3  there  were  sold  201  si 


iiow  many  were  in  the  flock  at  first? 


leep, 


25.     If 


man  earns  -*  4. 75  a  day,  and  1 


]      daily  expenses  are  *3.40,  in  ho 
save.il?  81?     What  is  the  unit  1 


lis  avd'agc; 


w  many  days  will  1 


le 


lere 


8-j- 

.4 

.00 

a-^ 

.25 

18 -^ 

.45 

)0-4- 

.75 

30 -^ 

.09 

SECTION   XII 


'A 


Lesson  95 

1.  The  term  j7er  eeitt  (%)  is  used  constantly  in 
business.  The  merehiuit  i^aius  20%  on  sollin*:^ 
('h)t]i,  meaning  by  this  that  he  gains  •it' 20  on  every 
'iJilOO  that  tlie  ch)th  cost  him.  The  insurance  com- 
pany charges  2%  for  insuring  furniture,  meaning 
that 't  2  is  charged  for  every  8 100  worth  of  furniture 
hisured.  A  man  pays  5%  for  the  use  of  money, 
meaning  that  he  pays  $5  n  year  on  every  si^lOO 
borrowed.  Per  cent  means  hundredths.  50%  of  a 
quantity  is  50  hundredths  of  it. 

2.  A  quantity  divided  into  fourths  is  measured  l)y 
4  units  ;  a  quantity  divided  into  fiftlis  is  measured 
by  5  units. 

3.  P>y  how  many  units  is  a  quantity  measui'CMl 
that  is  divided  into  sixths?  Into  eigliths?  Tenths? 
Twentieths  ?    Fiftieths  ?    Ilundredtlis  ? 

4.  Quantities  considered  in  percentage  are  meas- 
ured by  100  units. 

J>y  how  many  units  is  ^  of  a  quantity,  consi(h?red 
in  percentage,  measured?     .}  ?     J?     |? 

224 


stantly  in 
m    selling 

on  every 
ance  com- 
,  meaning 
t  furnitnre 
of  money, 
^ery  8100 

50%  of  a 

easnred  l)y 
;  measured 

measured 
?    Tenths  ? 

I  are  meas- 
considered 
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2  Of) 


•3  ?      . 


.    i  of  a  quantity  equals  wliat  per  cent  of  it  '^     i  '? 

4. '?  ^  ' 


50% 

r.()% 

6.  VVIiat  i)art  of  1  sq.  in.  is  r,0%  ,if  it  ? 

7.  Draw  lines  1  in.,  2  in.,  4  in.,  (!  in.,  7  i„.  lono- 
ami  so  on.     Mark  off  r,0%  of  each  lino.     This  h 
what  part  of  each  line  ?     How  many  inches  ■>     What 
'«50%of0i„.?     9  in.?    12  in. /eft."   18^1 
SO  yd.?    00  mi.?    120  mi.  ?  ^ 

8.  What  part  of  a  quantity  is  .-iO^^  of  it>  How 
many  yards  of  carpet  in  50%  of  120  yd.  ?  What  is 
the  cost  at  50  ^  a  yd.  ?  vviutis 

9.  Draw  a  2-in.  square  and  mark  off  50%  of  it 
Draw  an  oblong  4  in.  by  2  in.  an<l  mark  off  50%  of 
It  How  many  square  inelies  in  50%  of  the  square  ' 
^>r  tiie  oblong  ?  ^ 

i«n^  ^  i^""'"  ^""^^  ^''  '^"   ^^^^   ^f   J^i«  farm  of 
lt)U  A.     How  many  acres  did  he  receive  ? 

11.  How  many  inches  in  50%  of  1  ft.?  r„  50% 
Of  1  yd.?  How  many  quarts  in  50%  of  1  <ral  v 
Imts  in  50%  of  1  qt.?  Quarts  in  50%  of  1  hu''^ 
Quarts  in  50%  of  1  pk.?     Ounces  in  50%  of  1  lb!? 


•^-k" 
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AuiTHMi-ync 


r  I 


Moiitlis  ill  .00%  of  1  yr.?  Hours  in  50%  of  1  da.? 
Minutes  in  50%  of  1  iir.  ?  Sheets  in  50%  of  1  (][uire  ? 
Units  in  50%  of  1  score? 


25% 

25% 

2r,% 

25% 

12.  25%,  of  2  sq.  in.  is  wliat  part  of  it?  50% 
is  what  part?  75%?  100%?  How  many  square 
inches  in  each  case? 

13.  A  quantity  considered  in  percentage  is  meas- 
ured by  how  many  units?  J  of  the  quantity?  By 
what  per  cent?     75%  is  what  part  of  the  quantity? 

14.  Draw  a  line  1  ft.  h)ng  and  divide  it  into  parts 
eacli  of  which  is  25%  of  1  ft.  Sliow  75%  of  1  ft. 
What  part  of  1  ft.  is  25%  of  it?  75%  of  it?  How 
many  inches? 

15.  Draw  a  square  inch  and  divide  it  into  parts 
each  of  which  is  25%  of  it.  What  part  of  1  sq.  in. 
is  25%  of  it?  50%  of  it?  75%  of  it?  100%  of  it? 
Wliat  part  of  a  quantity  is  25%,  of  i^?  75%,  of  it? 
100%  of  it? 

16.  A  farmer  sohl  25%  of  liis  flock  of  240  sheep. 
How  many  slieep  did  he  sell?  What  per  cent  of  his 
flock  did  he  keep?     How  many  sheep  ? 


I 


!     nil 


J  IS  meas- 
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17    A  man  pai<l  75%  of  ,*  ]C0  for  a  horse.     What 
aid  the  horso  cost  ■> 

18.   How  many  inches  in  25%  of  1  ft.?     l„ehes  in 

^^S"o  ' V  ^""--"=^''%"fllb.-^  Months 
25^  of  *1  /  r  •.  "'■■V"  "''/"  "f  ^  ''"-^  Cents  in 
-09^  ot  1  quire  f 

How  do  you  find  25%  of  a  quantity  ? 

I  low  do  you  find  75%  of  a  quantity  ? 

,,f\  5'"",  1'"'  """'  ''f  ■''  1"a»tity  is  .i  of  it?    p 
4.'     o^  IS  what  put  of  IDS'?     What  percent? 

21.    A  grocer  paid  60  ><  a  Ih.  for  tea  and  .sold  it  so 
price".  ^'""     ^^"  ^   "'"'  *'"  ^"""-     ^'^''"'  ""^  -'""S 

pL-cent"        '^'"'l--'"ft'--«tdoIgai„?     w",.,t 


23. 

cost  ? 


If  25%  of  the  cost  of 


a  cow  is  -18,  what  did  it 


24.    Land  was  boii£rht  at  -1^20 
as  to  gain  25%.    Find  tlie  sell 


an  acre  and  sold 


so 


ino-  price. 


25.    A   1 


»orse  that  cost  )^80 


-•>%.    Kind  the  sellii 


ig  price. 


was  sold  at  a  gain  of 


ii'i 
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I 


■I   ! 


ll        :l 
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26.  If  I  take  off  }  of  Uk;  iiiMikcd  price  on  .selliiij^ 
ji  book,  what  [)er  cent  of  tlu;  maikcd  piice  is  left? 

27.  Cecil  Lad  80^.  He  spent  50%  of  it  to  have 
his  bicycle  mended,  and  25%  of  the  remainder  for 
oranges.     How  nuich  had  he  left? 

28.  What  per  cent  of  20  ^  is  5  ^?  Of  16  ^  is  8^? 
Of  1  ft.  is  6  in.  ?  Of  1  da.  is  G  hr.  ?  Of  1  gal.  is 
1  qt.  ? 

29.  A  mei'cliant  sold  an  overcoat  at  a  gain  of  $  3, 
which  was  25%  of  the  cost.  What  was  the  cost 
price?     The  selling  price ? 

30.  Roy's  age  is  25%  of  liis  fathei''s.  If  Roy  is 
9  yr.  of  age,  how  old  is  liis  fatlier  ? 

31.  A  man  who  earns  -1^240  a  month  spends  75% 
of  it.  How  much  does  he  ^ave  a  month?  How 
much  a  year  ? 

Lesson  96 

1.  ^  of  100  units  =  ?  f  of  100  units  =  ?  ^  of  a 
quantity  is  what  per  cent  of  it  ?  |-  of  a  quantity  is 
wliat  per  cent  of  it  ? 

2.  What  part  of  a  line  is  33  J  %  of  it  ?  Draw 
lines  3  in.,  6  in.,  9  in.,  and  12  in.  long.  Divide  each 
line  into  parts  each  of  which  is  3^>J-%  of  the  wliole 
line.  How  many  inches  in  33i%  of  each  line? 
Sliow  C(j|%  of  each  line.  How  many  inches  in 
6G|%  of  each  line? 
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3.  Wliiit  part  of  a,  quiiiititv  is  ^V.]\c/^  of  W  > 
fl%  of  ity  Wl.at  is  :i:5i9^  ^^^  ^  nj\  yd  '^ 
4omi.?  *75y  90T.V  What  is  (;(;;|r^  of  eadi  ;>f 
tiiosc  quantities  ?     100%  of  cacli  ? 

4     How  inany  niontl.s  in  :^^%  of  1  yr.  ?     Hours 
;n '>;>.%  oi  Ida.  y  Minutes  in  :}:;i^  ,>n  ,,,.  y  Se,M.n<ls 
II  ^n.>.,^%   oflmin.v     lW(;o;|%   nf  each  of  these 

(juautities.      100%  of  each. 

5.  ^:^1%  of  1  f..  =  y  ^j:]i%„ny(l.=v  :^iM^  ,,,• 
l(h>z.=.y  .J:}X%  of  1  quire  =  /  Find  OdJ^  of  eaeh 
of  tliese  quantities.     100%  of  each. 

^^6.  Draw  a  3-in.  .square  and  a  O-in.  scpiare.  Show 
^■>l%  and  also  0G|%  of  eaeh.  :}:)i  %  of  1  su.  yd  =v 
Hq.  It.     001%  of  1  SCI.  ycL  =  ?  s(i.  ft.  ' 

7.  Wliat  part  of  a  quantity  is  equal  to  25%  of  it  '^ 
^G|%  ?     75%  ?     8.31%  V     100%  ?     50%  ? 

8.  What  per  cent  of  a  quantity  is  equal 


it?      ly      1?       ly      _2y       2'> 


4  V 


qual  to  I  of 


9.    Cloth  which 


loss  of  331%.     Find  the  sell 


cost  -1^.75  a  yard  was  sold  at 


inq"  price. 


10.    If   SU%    of 


<)300   bbl.    Avas   dainarred,    1 
daiuaGfed  ? 


I    carcro    of  flour   consistiuQ-  of 


low   many   barrels   wei 


e 


11.  A  grain  dealer  invested  $4500 
00|%  of  that  amount  in  oats.  How 
invest  hi  oats  ?     In  both  ? 


in  wheat,  and 
niuch  did  he 


2:}0 


AurrnMKTic 


s 


12.  A  nuircliaiit  bouu^ht  apples  at  flO^  a  ])ii.slit'l, 
ai'tl  sold  thciu  at  a  iL^ain  of  ')-^>\%-  Find  the  suUiiii^ 
price  per  bushel.     Per  peek. 

13.  A  2)ersoii  ^'dvo  -i'HO  for  one  horse  and  -^75  for 
anotlier.  He  sold  the  (irst  at  a  ^ain  of  2;")%  and  the 
second  at  a  gain  of  8.'JJ%.     Find  his  gain  on  both. 

14.  A  merchant  bought  goods  for  -^120.  He  sold 
lialf  of  them  at  a  gain  of  ooJ%  and  the  remainder  at 
a  gain  of  2")%.     Find  his  total  gain. 

15.  One  village  has  a  i)o[)ulation  of  2000  and 
anotlie"  7/)%  of  tliat  number.  Find  the  population 
of  the  second  village. 

16.  What  part  of  -f  6  is  .f2?  What  per  cent? 
Wliat  per  cent  of  |5  24  is  -tO?  Of  *24  is  -tlH? 
Of  10  bu.  is  8  bu.  ?  Of  10  bu.  is  12  bu.?  Of  $lb 
is  110?     Of  136  is  ^24? 

17.  What  per  cent  of  1  ft.  is  4  in.  "^  Of  1  yd.  is 
2  ft.  ?  Of  1  sq.  yd.  is  0  sq.  ft.  ?  Of  1  gal.  is  1  qt.  ? 
Of  1  qt.  is  1  pt.  ?     Of  1  bu.  is  3  pk.  ?'    Of  1  pk.  is 

0  qt.  ?     Of  1  lb.  is  4  oz.  ?     Of  1  yr.  is  8  mo.  ?     Of 

1  da.  is  12  hr.  ?     Of  1  dime  is  2  nickels  ?     Of  1  quire 
is  18  sheets  ? 

18.  I  bought  a  rug  for  $24,  and  sold  it  at  an 
advance  of  $S.  Find  the  gain  per  cent.  To  find 
the  gain  per  cent,  you  always  compare  the  gain  with 


w 


hat? 
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19.  I  l)()u<rlit  ji  COW  for  .*i>8  mid  sokl  her  for  .^35. 
Find  tlie  oaiii  per  et'iit. 

20.  A  dealer  bou<rl,t  ji  hieyele  for  *G0,  mid  sold  it 
ior  .^40.     Find  his  loss  per  eent. 

21.  A  mereliant  -ains  ;i:ii%  |,y  sollini.-  cloth  at 
iiM  advance  of  1>5  ^  a  yard.  Find  the  cost  price  ijer 
yard. 

^22.    A  specuhitor  h)st  *800  by  selling  a  house  at 
-^5%  below  cost.     Find  what  he  paid  for  it. 

23.  If  (Ul-I^  „f  the  population  of  a  certain  town  is 
1800,  lind  the  population. 

24.  If  75%  of  the  cost  of  a  farm  is  l|3G00,  find  the 
cost. 

Lesson  97 

1.  i  of  100  units  =  ?     I  (,f  100  units  =  v     3  ^f 
100  units  =  V    .4  ,,f  100  units  =  ?     |  ,,f  iq,j  .^^^^"'^  , 

What  per  cent  of  a  quantity  is  4^  of  it  '^  2  v  ;$  v 
4  y   .5  y  •/        &  •     5  •     f,  • 

2.  Draw  an  oblong  5  in.  long  and  1  in.  wide,  and 
divide  it  into  live  equal  parts.  What  per  cent  of 
the  oblong  is  each  part?  lAIark  this  per  cent  in  each 
liart.  What  per  cent  of  the  oblong  is  2  i)arts '^ 
3  parts  ?   4  parts  ?   5  parts  ? 

3.  What  part  of  a  (juantitv  is  20%  of  it '^  40%'^ 
381%?   00%?    75%?   80%?   ldo%? 

AV^hat  per  cent  of  a  quantity  is  4-  of  it  ■?   ?  ?   39   39 
-2  9    4  ?    1  9    3  ?  6  •    4  •    5  • 

3  •    5  •    2^  •    ^  • 


I 

4 
I 


!.i|!!ll;l  I 


m 


i 
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4.  How  many  cents  in  20%  of  1  dinio  ?  In  40% 
of  1  nickt'l?  In  80%  of  luilf  a  dolliir  ?  In  (iO%  of 
ji  25-ct.  piuco  ?  How  niiiny  niinntus  in  40%  of  1  lir.? 
Seconds  in  1)0%  of  1  niin.?  Sheets  in  7^%  of  1  qnire? 
Units  in  40%  of  1  score  ? 

5.  If  I  luivc  T)  5-ct.  pieces  and  Imy  a  lead  peiunl 
for  f)^,  wliat  j)ei'  cent  of  my  money  do  1  spend?  If 
I  spend  15^,  wliat  per  cent  do  I  si)end? 

6.  A  lady  lias  a  [)ieee  of  cloth  containing  10  yd. 
She  cnts  off  12  yd.  to  make  a  dress.  WHiat  per  cent 
of  the  entire  piece  is  required  for  the  dress  ? 

7.  Romney  lost  38J  %  of  his  marbles  and  then  had 
10  left.     How  many  had  he  at  first  ? 

8.  Blanche  is  18  yr.  old,  and  Violet  10.  The 
difference  between  their  ages  is  what  per  cent  of 
Violet's  age? 

9.  A  grocer  bought  tea  at  75^  a  lb.,  and  sold  it 
for  DO  ^  a  lb.  Find  his  gain  per  cent.  What  would 
have  been  the  selling  price  to  lose  20%? 

10.  A  man  sold  a  horse  for  |  of  the  cost  price. 
Find  his  loss  per  cent. 

11.  A  merchant  put  2  yd.  of  cloth,  which  sold  at 
*i<2.50  a  yd.,  on  the  remnant  counter,  and  reduced 
the  price  40%.     Find  the  selling  price. 

12.  Pencils  bought  at  48  ^  a  doz.  were  sold  at  a 
gain  of  25%.     Find  the  selling  price  of  each  pencil. 


Ill 
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1  quii'o? 

Lilld?      If 

lo-  IG  yd. 

;  per  cent 
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then  had 

10.     Tlie 
r  cent  of 

lid  sohl  it 
lilt  would 

3st  price. 
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ohl  at 
•educed 


5ohl  at  a 
h  pencil. 


13.  A  ufroiH^r  l)oUijfht  coffee  so  that  lu^  could  sell  it 
for  JUJ^  a  11).  and  make  a  profit  of  3'>^%.  Find  the 
cost  per  11). 

14.  A  drover  houtij'ht  40  slicep  at  *if6  apiece,  and 
sold  them  at  a  L(ain  of  -0%.      Find  his  o-ijn. 

15.  I  paid  •ii'OO  for  one  bicycle  aud  >^1^)  for  an- 
other. I  sold  the  iirst  at  a  jj^ain  of  '>>.'%  and  the 
secoml  at  a  loss  of  20%.  Find  my  i^aiii  on  the 
whole  transaction. 

16.  What  is  the  L;'ain  |)er  cent  when  the  selling 
price  is  1|  times  the  cost? 

17.  What  is  the  loss  per  cent  when  the  sellini,' 
price  is  |  of  the  cost? 

18.  A  merchant  boui^ht  12  overcoats  for  -ii'lSO  and 
sold  them  at  a  gain  of  20%.  Find  the  selling  price 
of  each  coat. 

19.  l>ought  pencils  at  24f^  a  dozen  and  sold  them 
at  8^  each.     Find  the  gain  per  cent. 

20.  A  wholesale  dealer  marks  liicycles  at  'if'  GO, 
subject  to  a  discount  of  33^%.  F'ind  the  actual 
selling  price. 

21.  If  I  buy  600  sheep  at  $5  apiece,  and  pay 
(»()|%  of  the  cost  price,  how  much  do  1  still  owe  ? 

22.  A  library  has  800  volumes,  of  which  25%  are 
liistory.  If  50%  of  the  remainder  are  liction,  how 
many  volumes  of  liction  are  there  in  the  library  ? 
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23.  A  man  spent  .'j  (►!'  liis  nioiu^y  for  ii  suit  of 
clolliirs  iuid  I  of  it  foi'  ail  overcoat.  VVliat  per  cent 
of  his  money  ilitl  he  spend  ? 

Lesson  98 

1.  ^V  of  too  units  =  ?  -^^  of  100  units  =  ? 
1^^-  of  100  units  =  ?  -/^  of  100  units  =  ?  /^  of  100 
units  =  ?  {jj  of  100  units  =  ?  What  per  eent  of  a 
quantity  is -^  of  it?     -*^>     ^\-;     ^\ !     -JJ? 


10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

10% 

2.  Wliat  part  of  tliis  oblonjr  is  10%  of  it?  20%  ? 
30%?  40%?  50%?  00%?  70%?  80%?  1)0%  ? 
100%  ? 

3.  Wliat  per  cent  of  this  oblong  is  J  of  it?     -^  of 

it  V      _1_  y       3  V       JL.  V         9    •-»       2  '^ 

4.  How  many  cents  in  1'^%  of  1  dime?  In  30% 
of  *1  ?  In  30%  of  half  a  dollar?  How  many  days 
in  10%  of  the  month  of  June?  Seconds  in  30%  of 
1  mill.  ?     Units  in  00%  of  1  score? 

5.  A  farmer  raised  360  bu.  of  wheat,  and  kept 
10%  of  this  for  flour  for  his  own  family.  How  many 
did  he  sell? 
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»% 
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6.  A  mail  saves  each  month  10%  n(  I, is  salary 
II  this  is  *L>2,  what  is  his  salary  ? 

7.  If  10%  (.f  a  boy's  rate;  of  walking  is  >  mi.  pur 
hr.,  what  is  his  rate  pur  hr.  ? 

8.  A  boy  saved  *40  in  onu  yuar,  and  the  next 
year  he  saved  10%  more  tlian  that,  liuw  mueh  did 
he  save  in  2  yr.  ? 

9.  A  house  rents  at  *800  a  year,  whieh  is  10%  ,»f 
Its  value.      What  is  the  house  worth? 

10.    I  of  100  units  =  ?     I  (jf  100  um'ts  =  '^     J  „f 
100  uiiUs  =  ?     What  per  eent  of  a  quantity  is  |  of 


m  % 

m  % 

12i  % 

12^  % 

12^  % 

12^  % 

12i  % 

12]  % 

11.    Wliat  part   of  this   oblon.[r   is    12|%    of   it? 
What  per  cent  of  this  oblong  is  I  of  if^    iv     iv 

..'{  y       8  V  o  8  •        4  •        2  • 


I? 


f'^ 


12.  What  part  of  any  quantity  is  12J%  of  it? 
Wliat  per  cent  of  any  quantity  is  |  of  it? 

13.  How  many  inches  in  12|%  of  1  ft.  ?  Square 
mches  in  121%  of  1  sq.  ft.?  Pints  in  121%  of 
1   gal.?     Quarts   in   I2i%    of   1   bu.  ?     Ounces   in 


im  1 


i^ 


'11111 


i ' 
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121%  of  1  11).?     Hours  in  12i%  of  1  da.?     Sheets 
in  121%  of  1  quire? 

14.  Four  pupils  of  the  first  grade  were  absent 
Monday.  Jf  this  was  12.]%  of  the  whole  number, 
how  many  are  in  the  first  grade  ? 

15.  One-eighth  of  a  box  of  oranges  was  found  to 
be  decayed  on  opening  the  box.  What  per  cent  of 
the  oranges  was  good  ? 

16.  A  laboring  man  is  idle  2  da.  out  of  8.  What 
per  cent  of  the  time  is  he  idle  ? 

17.  A  fruit  dealer  buys  pineapples  at  8  ^  apiece, 
and  sells  them  at  0  ^  apiece.     Find  his  gain  per  cent. 

IB.    What  is  i  of  100%?     f  of  100  ? 


16f% 

161% 

16f% 

16f% 

iG§% 

16f% 

19.  What  part  of  this  oblong  is  16-|%  of  it? 
What  per  cent  of  this  oblong  is  -J  of  it  ?    ^  ?    |  ?    -|  ? 

20.  How  many  inches  in  16|%  of  1  ft.?  Indies 
in  1GJ%  of  1  yd.?  Square  inches  in  10J%  of  1  sq. 
ft.?  Hours  in  16f%  of  1  da.?  Minutes  in  1C)|% 
of  1  hr.  ?  INIonths  in  10|%  of  1  yr.  ?  Sheets  in 
1G|%  of  1  quire? 
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21.  WlKit  is  ti.e  difference  in  Iionrs  between 
1<)|%  and  12^%  of  onediiy? 

22.  WJiat  per  cent  of  1  gal.  is  1  pt.  ?  Of  1  qt.  is 
I  pt.  ?  Of  1  da.  is  4  hr.  ?  Of  1  yr.  is  8  mo.  ?  Of 
1  quire  is  18  sheets  ?     Of  1  score  is  8  units  ? 

23.  Mrs.  Hume  spent  f  4  for  a  chair  and  $28  for 
a  rug.  What  per  cent  of  the  whole  sum  did  the 
cliair  cost  ? 

24.  If  the  price  of  flour  advances  from  $5  to 
'^'5.50  a  bbl.,  wliat  is  the  per  cent  of  increase? 

25.  A  fruit  dealer  buys  oranges  at  8^i  doz.,  and 
sells  them  at  1  ^  apiece.     Find  his  gain  per  cent. 


1 


Lesson  99 

1.  Find    the    quantity   of   which   $2   is    12i% 
l.08isr,0%.     -f2.50islf]|%.     i-pt.  is2r,%.     (i'hn' 
IS  06|%.     12  mi.  is  75%.     12  mi.  is  G0%. 

2.  What  is  meant  by  saying  tliat  12i%  =  ^'^ 
n%  =  i?  1  =  331%?  6G|%=|?  1^75%? 
100%  =  1?  d  s  ^  /o 

3.  What  per  cent  of  1  lb.  Avoir,  is  12  oz.  ?  Of 
1  nuire  is  18  sheets?     Of  1  da.  is  8  hr.  ?     Of  1  yr. 


is  6  mo.?     Of  His  20^? 

4.    What  is  the  ratio  of  25%  of 
75%  of  it?     Of  75%  to  25     ?     Of  33i%'to  0^12%  ? 
Of  80%  to  20%?     O"  20%  to  80%?'  Of  1(]|%  to 


I  quantity  to 
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8?,!  %  ?    Of  ^>ni%  to  i()2 %  ?   Of  00%  to  40%  ?   ( )r 

40%  to  G0%  ? 

5.  In  a  certain  s(3hool  33 J  %  of  the  pupils  are 
boys,  and  there  are  28  girls.  Find  the  number  of 
boys. 

6.  A  young  man  spends  40%  of  his  sjdary;  what 
per  cent  does  he  bave?  If  he  spends  fi5  24  a  month, 
what  does  he  save? 

7.  A  kitchen  range  burns  50%  of  1  T.  of  cofd  a 
month.      How  many  tons  does  it  burn  in  one  year? 

8.  A  man  sold  a  cow  tliat  cost  $  30  at  a  loss  of 
25%.     Find  the  selling  price. 

9.  A  young  man  put  $  04  in  a  savings  l)ank  and 
soon  after  drew  out  12J%  of  it.  How  much  still 
remained  in  the  bank? 

10.  From  a  5-gal.  can  of  oil  2  gal.  are  draAvn  out. 
What  per  cent  still  remains  in  tlie  can? 

11.  What  per  cent  is  lost  by  selling  goods  at  |  of 
the  cost?     At  I  of  the  cost? 

12.  What  per  cent  is  gained  by  selling  goods  at  J 
of  the  cost?     At  I  of  the  cost? 

13.  2')%  of  the  number  of  busliels  of  grain  raised 
by  a  farmer  are  oats  and  50%  wlieat.  If  he  raises 
320  bu.  of  oats,  how  many  bushels  of  wheat  does  he 
raise  ? 


r.  of  o()[il  a 


at  a  loss  of 


clraAvn  out. 
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14.    A   young  man    in    the    U\<rh   School    stndios 
^^t  home  12  %  of  the  entire  day.     Jlow  nutny  ho 
does  he  study  at  liome  each  day  ?  ^ 

selk  it^"'''t'"'  ^"'^''  ^^  ^''^'  "^  «^"^  ^«^'  *1«0  and 
sells  It  at  an  advance  of  20%.     Find  the  selling  pricu" 

16.  A  man  paid  ^150  for  a  horse  and  50%  more 
for  a  carriage.     Find  the  cost  of  both. 

17.  What  per  cent  is  gained  if  cloth  costing,  no  ^  ^ 
yard  IS  sold  for  40^/     8(1  ^v     42^-.     3,5^,     t^/^;  " 

sold  for  27^?     30^y     24^?  ^^^  >'>;^  is 

19.    If  hats  are  bought  at  f  2.50  and  sold  for* 3 
apiece,  hud  the  gji ' 


per  cent. 


20.    Kggs  bought  at  f  3  a  crate  of  30 


at  12^  a  dozen.     F 


'ind  the  gain  per  cent 


doz.  are  sold 
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Lesson  100 

1.  Name  five  different  units  of  Icngtli  that  will 
exactly  measure  a  line  12  in.  long.  What  is  the 
ratio  of  the  line  to  the  6-in.  unit? 

2.  I  owe  a  debt  measured  by  tlie  number  8  and 
the  unit  -ff).  IIoav  many  ten-dollar  bills  Avill  pay 
the  debt?     What  is  the  ratio  of  the  debt  to  «j|)10? 

3.  A  fruit  dealer  arranges  his  apples  in  piles  of 
4  for  T)  ^.  If  he  sells  1  pile  to  each  of  6  customers, 
how  many  apples  does  he  sell  ?     For  how  much  ? 

4.  If  the  measuring  unit  is  a  line  3  in.  long,  draw 
the  line  made  up  of  three  parts,  the  first  being  8 
times,  the  second  4  times,  and  the  third  5  times  the 
measuring  unit  ?     How  many  inches  in  the  line  ? 

5.  What  is  the  quantity  which  is  equal  to  the 
sum  of  5,  3,  and  6  times  the  measuring  unit? 

6.  A  fruit  dealer  sells  his  apples  at  the  rate  of 
6  for  f)  ^.  He  sold  five  cents'  worth  to  each  of  9 
customers.     How  many  apples  did  he  sell  ? 
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that  will 
liat  is  tlu! 

l)er  8  and 
Avill  pay 

11  piles  of 
iiistomers, 
niicli  ? 

or.jv,  draw 
t  beiiij];'  8 

times  the 

line  ? 

lal  to  the 
t? 

le  rate  of 
each  of  9 


7.   A  hons.  wl,i..l,  ,,,,v..ls  at  (l,o  rate  of  (!  ,„i 

from  /i"'/'"  '"""':''■  "'■  '""''  "'"^  "  -^'''^'k  strikes 
fiom  8.30  A.M.  until  2.30  v.u.,  if  the  clock  «trikc« 
every  hour.  JstiiKCb 

of  it  i.;::^^^^^^^  '•''"""'"'''•  *  ^ '  ^^'^'-  ^' -' '""  -1'- 

10.   Kiml  tlie  capacity  of  fo>„-  bins,  the  fn-st  of 
which  W.11  contain  05  223  b,,.,  the  .soco^l  34..i2   , 
ho  tinrd  20.112  bu.,  and  the  fourth  1!).123  bn.       f 
..ese  fo.  bn.  are  full  of  wheat,  .hat  i.  it  .oHh  I! 

c.";i,lrS™;i.^"tl;!^^;/;r'' ^T-n>iece 
at  ^  M  a  yd.  ?  "  ren.auuler  worth 

12.   What  quantity  is  the  difference  between  tli.. 
>'".nber.s  6  and  2,  the  unit  bein,,.  *  .5 y     .*  , o '/     *  20  "' 

^f'   '/rL"'""''  ^""'^''''  •'"•'^  *>  "nits  of  #9  than  5 

inany  did  tlie  second  o'et  '^  " 

.nrd;./?"'^  fl  ""'"''"■  "'■  "I""™  '■'^«t  in  an  oblong 
g.iulen  12  3d.  long  and  t)  yd.  wide. 
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16.  Two  vessels  start  from  tlie  same  point  and 
travel  down  stream,  the  iirst  at  llie  rate  of  12  nu.  an 
lir.  and  the  second  at  the  rate  of  8  mi.  an  hr.  How 
far  apart  will  they  be  in  G  hr.  ? 

17.  If  these  two  vessels  travel  in  opposite  direc- 
tions at  the  same  rate,  how  far  apart  will  they  be  in 
0  hr. ?     Mark  off  a  line  to  represent  tins  distance? 

18.  A  speculator  boug'ht  5  lots  at  ifjGOO  each,  and 
4  lots  at  't.lOO  each.  He  sold  them  for  '$575  apiece. 
Find  his  gain. 

19.  Find  the  weight  of  a  block  of  Avood  3  ft.  long, 
2  ft.  wide,  and  1  ft.  thick,  weighing  32.5  lb.  per 
cu.  ft. 

20.  A  drover  bought  8  sheep  at  f  5.35  per  head, 
and  17  at  '^4.25.  Find  the  total  cost.  Find  his  gain 
on  selling  them  for  $  150. 

Lesson  101 

1.  A  string  36  in.  long  has  a  piece  4  in.  long  cut 
off,  and  then  another  piece  of  the  same  length,  and 
so  on.  How  often  can  this  be  done  ?  What  is  the 
unit  here  ? 

2.  In  question  1,  what  is  the  ratio  of  the  length  of 
the  string  to  that  of  the  unit  ?  Of  the  length  of  the 
unit  to  that  of  the  string  ? 

3.  Divide  $  24  between  A  and  H,  giving  B  3  times 
as  much  as  A.     What  is  the  unit  here  ? 
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lint   iiiul 
•J  mi.  an 

L".     Huw 

te  diret- 
ley  be  in 
tiuice  ? 

iacli,  and 
5  apiece. 

I  ft.  long, 
5  lb.  per 

per  head, 

II  his  gain 


4.    Divide   -tSO   between  A,  1»,  and  C,  cfivinjj^  K 


long  cnt 
ngth,  and 
hat  is  the 

1  length  of 
th  of  the 


B  3  times 


twi( 


•li 


C,  and  \  lA  times  as  much  as  B. 


as  mucu  nn  V.',  i 
Wliat  is  the  unit  here? 

5.  A  merchant  sohl  cloth  at  ^1  a  yd.,  and  an 
equal  quantity  at  |5  2  a  yd.  Wliat  did  1  yd.  of 
eacli  sell  for?  If  all  the  clotli  soUl  for  't24,  liow 
many  yards  of  each  did  he  sell?  What  is  the  unit 
here  ? 

6.  A  merchant  sold  silk  at  $2  a  yd.,  and  an  equal 
quantity  at -f  3  a  yd.  If  all  the  silk  sold  for  -tSO, 
how  many  yards  of  each  did  he  sell  ?  What  is  the 
unit  here? 

7.  A  township  is  6  mi.  square.  Draw  a  toAvn- 
ship,  making  1  in.  for  1  mi.     AVliat  is  its  area  ? 

8.  A  townshii)  is  divided  into  30  sections,  each 
1  mi.  square.  Divide  the  township  you  liave  drawn 
into  30  sections.  How  many  square  inches  in  your 
drawing  represent  one  section  ? 

9.  Each  section  of  one  square  mile  contains  040  A. 
Divide  one  section  into  4  farms  of  100  A. 

10.  What  is  the  difference  in  area  between  a  0  in. 
square  and  an  oblong  containing  6  sq.  in.? 

11.  Into  how  many  townships  can  a  tract  of  lan<l 
12  mi.  square  be  divided  ? 

12.  What  is  the  ratio  of  20  min.  to  1  hr.  ?  A 
train  runs  15  mi.  in  20  min.  At  the  same  rate  hoAV 
far  w^ould  it  go  in  1  hr.? 


244 


ARITHMETIC 


m 


13.  Soap  tluit  cost  4  /  a  cake  is  sold  for  5  ^.  The 
j^aiii  is  what  part  of  the  cost?  What  per  cent  of 
tlie  cost? 

14.  If  3  ft.  is  the  unit  of  length,  what  is  the  unit 
of  area  ? 

15.  Divide  $48  between  Julian  and  Alder  so  that 
Julian  may  get  '^  3  for  every  -t  1  Alder  gets.  What  is 
the  unit  here  ? 

16.  R(^y  has  24  niarhles,  and  Cecil  6.  They  play 
together,  and  lloy  loses  ^  of  his.  How  many  has 
Cecil  now  ? 

17.  DraAv  a  line  10  in.  long.  Measure  it  with  a 
unit  J  ft.  long.  How  many  times  did  you  measure  ? 
10.  in.  is  equal  to  |  ft.  What  is  the  unit  here? 
What  is  the  number? 

18.  Draw  a  line  9  in.  long.  Measure  it  with  a 
unit  ^  ft.  long.  How  many  times  did  you  measure  ? 
9  in.  is  equal  to  |  ft.  What  is  the  unit  here  ?  What 
is  the  number  ? 

19.  Name  the  units  that  measure  the  following 
quantities  and  give  the  number  of  units  :  |  ft., 
I  yd.,  I  yd.,  *f,  |  lb.,  fj  da.,  f  hr.,  f  bu.,  f  wk., 
^^2  quire,  and  -^^  score. 

20.  What  part  of  a  dollar  is  needed  to  give  -J  of  a 
dollar  to  each  of  4  persons?  What  is  the  number 
here  ?     The  unit  ?     The  quantity  ? 


•., 
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i.  The 
•  cent  of 

I  the  unit 

!!'  so  tlmt 
What  is 

'hey  play 
iiany  has 

t  ^v^ith  a 
iieasnro  ? 
lit  licre? 

t  with  a 
neasure  ? 
5?   What 

folio  wine: 
.,  f  wk., 


Lve  \  of  a 
J  number 


24.^ 


r<;w  often  .Iocs  the  .uut  i  b,,.  „,oa«„,.e  .1,. 


23.  [r 


qilililtlty  ii  bn. 


^3  Ht^  '"-•  "'"'  "'"'  — «  "-  <l-"tit. 
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!•    Georcre  rrivos  jiwix-  i  />p  i  :  i  i 

IG  loft      ir  ;^  "''         '"  """•l''«s  and  ],as 

10  ictt.     JI„w  iiiaiiy  hud  iiu  at  first  y 

2.    A  paid  *40  a„  aci-o  foi-  u  fan.,.     This  was  '  „f 

vlujt  15  i,a.d  au  acre  for  his  far.n.      What  did       L  ' 

for  his  farm  of  60  A.?  "m  i>  |,,iy 

h  ,v     I  •      ,"      ''  "'"' '^  ^''^^'^  ^^■'■"  ''^^  «"v-e  enou.d.  to 
uuy  a  b:cyelo  costing  .f;  CO  V  ° 

4.    lionglit  tea  at  75 /a  lb   nn,l  c„i,i  v    ^ 
oiJo^7e.     I'lml  the  sell i Jig  price. 

5     James  received  a  present  of  .^^24.     He  o-ave  ' 
,1;    ""  ''"  ^'^'"•'  -«'   i  <'f  the  remainder  To  his 

S':;::e  ^^'  ''^  ■•^^^'  """-'^- "-  --''  <■"'■> 


:  a 


psas 


:(: 


*) 
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7.  If  ii  mail  cats  ''\'2  o/.  of  lucud  in  one  day,  iiow 
many  poumls  will  Ik;  cat  in  one  wci^k  ? 

8.  'I'wo  farmers  j^o  to  market.  'IMie  first  lias  "Ad 
\m.  of  wlieat  wei'^'liiiiL'"  00  lb.  a  bn.,  and  tlie  second 
4(S  1)11.  of  oats  Aveiu'liinijf  o2  lb.  a  bu.  Which  load  is 
iieavier  and  how  nuieli? 

9.  What  will  12  bu.  80  lb.  of  wheat  cost  at  $  .8-4 
a  bu.  ?  What  will  15  bu.  8  lb.  of  oats  cost  at  -t.^ll 
a  bu.  ? 

10.  A  farmer  sold  0  loads  of  wheat,  each  contain- 
iiii^  82  bu.,  at  ^M  a  bu.  Find  the  total  selling" 
l)ri(;e. 

11.  Find  the  cost  of  laying  a  cement  sidewalk 
80  yd.  long  and  4  ft.  wide,  at  10^  a  s(iuarc  foot. 

12.  A  house  worth  f  4800  is  insured  for  75%  of 
its  value.     For  what  is  it  insured  ? 

13.  A  manufacturer  employed  25  men,  paying  on 
the  average  -f  1.50.  AVliat  will  it  cost  him  a  day  to 
increase  their  wages  10%? 

14.  Of  80  pupils  in  a  grade  3  were  not  promoted. 
What  per  cent  of  the  class  failed  to  be  promoted  ? 

15.  A  lady  is  27  years  of  age.  If  her  age  is  75% 
of  her  husband's,  how  old  is  he? 

16.  A  lady  spent  061%  of  the  money  in  her  purse 
for  furniture,  l<)f%  for  carpet,  and  the  rest  for  a 
'acket.  What  per  cent  did  she  spend  fcu' a  jacket  ? 
If  this  was  'f  25,  how  much  had  she  at  lirst  ? 
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17.  A  (Ircssiiiiiki'i'  lias  12  dresses  (o  iiiiike.  If  slii) 
iiiiikes  38J%  of  tluMM  in  12  da.,  liow  many  days  will 
sho  laki;  lo  mako  llicm  all? 

18.  I  l)()n<j^lit  0  doz.  loinons  at  >ij<.20  a  do/,.,  and 
sold  ilieni  for  2^  (3at;li.     What  was  my  gain  per  cent? 

19.  A  man  had  'jfdOOO  in  the  bank.  He  drew  out 
50%  of  it  and  bonght  ii  house  with  7;^%  of  the  sum 
dniwn  out.     Find  the  cost  of  tlie  liouse. 

20.  In  a  school  there  are  42  pujjils,  the  ratio  of 
the  nund)er  of  boys  to  the  number  of  girls  is  3  to  4. 
How  many  of  each  ? 


Lesson  103 

1.  Write  down  neatly  the  following  statement  of 
six  weeks'  cash  receipts;  add  the  amounts  vertically 
and  find  the  sum  of  the  totals  : 


MoN. 

TlKS. 

Wki). 

Tmu. 

Fill. 

' 

Sat. 

1st 

$20.53 

$32.15 

$30.21 

.1128.00 

$25.84 

$45.03 

2a 

21.78 

28.28 

31.43 

32.00 

27.97 

44.55 

3(1 

18.00 

24.12 

20.55 

27.13 

24.95 

41.10 

4tli 

20.5)4 

35.92 

32.19 

30.08 

22.31 

48.2t> 

5th 

10.23 

31.14 

35. 5(; 

32.23 

29.99 

54.93 

Oth 

19.20 

25.05 

24.97 

29.07 

24.15 

00.03 

Total 
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2.    Add  as  in  (jiiostioii  t  : 


M.IN. 

TlKH. 

\Vi..i.. 

Tmu. 

Fill. 

Sat. 

iBt 

$r,f.7:{ 

.$35.71 

.$0H.08 

.$37.0!) 

.$  5.'V44 

.$07.41 

2(1 

4(;.i7 

05.41 

;J4.70 

02.07 

01.10 

52.01 

3(1 

45.80 

.57.2!) 

42.o;j 

71.28 

08.72 

07.43 

4tli 

47.47 

00.50 

78.25 

o;}.;JO 

46.70 

43.80 

tith 

04.52 

;51).05 

45.;]8 

15.75 

32.74 

74.45 

(Jth 

52.41 

4.*].  77 

58.07 

42.57 

41.78 

05.28 

'J'OTAL 

3.    Add  as  i]i  question  1 


M..N. 

Ti;ics. 

Wki). 

Tlll'l!. 

Fui. 

Sat. 

l.st 

$80.03 

.$70.1!) 

$07.00 

$74.01 

.$00.05 

$08.2!) 

2cl 

{)3.47 

08.37 

80.43 

04. (}2 

57.42 

74.05 

3tl 

04.. 55 

70.04 

5.3.80 

05.02 

00.38 

78.54 

4th 

97.08 

!)3.57 

04. .30 

50.41 

2:5.45 

00.71 

6th 

02.07 

80.21 

08.15 

02.. 30 

4(5.20 

70.58 

0th 

40.78 

40.53 

70.28 

78.36 

05.43 

93.76 

TOTAI> 

Add : 


4. 


6184 

9268 

3257 

2168 

8497 

5769 

7981 

8894 

4758 

3275 

4528 

5486 

2788 

4623 

2882 

9084 

4248 

2752 

4()54 

9657 

Sat. 


.$(17.41 


} 

02.01 

I 

OT.i;} 

{ 

•I.'].  80 

[ 

71.45 

; 

05.28 

Ha'i 


($08.20 
74.05 
78.54 
90.71 
70.58 
0.'].75 


08 

1)4 

80 
84 


2r)14<i 
98i>9 

r)87!)7 

0r)4:J 

402 


34 
15 
75 

62 
28 
99 
95 
32 


43 


58 

47 

29 

97 

32 

49 

78 

52 

91 

47 


0958.994 
8772.343 
5822.962 
7319.520 
8393.751 


Subtract : 

8.      f  3862. 93 
1391.76 


9.     rj 


13970.98 
1078.03 
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($7125 

878 

4572 

27(>39 

44444 


249 


52 
93 


07 
03 
68 
81 
39 
42 


78 

73 

28 

89 

83 

44 

00 

33 

50 

78 


7930.042 
7721.358 
2540.503 

7804.289 
7325.004 


10700.08 
1098.91 

^ff' 2035. 08 
""304^70 


35!)24 
57430 

25372 
31 81 1) 


39 
80 
04 
20 
97 

36 

99 

78 

64 

70 


69 
93 
82 
45 
87 

06 

58 

87 

(>2 

03 


0683.145 

948.03 
7304.207 
4503.09 
7825.4 


'1f*iono.f 


)0 


4;].08 

*1948^) 
T7547io 


HI 


250 


10. 

iy^-2.57 

11. 

fr)43().29 
41)6^.19 

12. 

%  2016.72 

1215.17 

13 

-t  1732.25 

1214.03 

14. 

*3()e)i.oo 

1139.67 

15. 

24375 

14692 

16. 

84329 

59761 

17. 

819634 

497256 

18. 

337.877 

199.601 

19. 

56.979 

28.034 

20. 

84.67 

19.483 

91 

158. 

36.427 

oo 

382.635 

13.284 
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*4264.15 
1268.34 

|<  2678.28 
312.83 

18416.60 
1542.24 

$4656.20 

738.75 

$1201.60 
311.20 

95657 
6478 

49328 
1760 

205639 
174593 

698.206 
587.964 

34.702 
15.96 

49.107 
28.315 

223^_ 

1.89 

32.808 
12.08 


$1763.29 

685.38 

$1180.66 
119.25 

$5300.20 
2223.42 

$1097.47 
1024.74 

$1850.14 
196.17 

16125 
5765 

29845 
14008 

726998 
395432 

279.345 
158.709 

632.194 
576.4 

56.5 


26.548 

599.78 
64.532 

77.065 
49.17 


23. 


24. 


892. 
17L8_ 
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18.654 

g72.j]l) 
43.1 


251 


44r)^> 
15[i.3(j4 

173.291 


Multiply  : 
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1. 


456 
32 


2.  *55.76 
■ 28 

3.  *57.06 
13 

4.  57261 

38 


5. 


6. 


653 
231 

307 

268 


8. 


1495 
236 


439 
_25 

•*62.24 
48 

*67.82 
26 

89437 
15 

429 
324 

255 


Jb8     199 

907     707 
359     660 


1598 
426 


862 
_85 

134.36 
43 

*43.85 

58 

65435 

48 

384 
256 

460 
121 

796 
263 

2716 

287 


676 

68 


#60.09 

88 


15 

629 
125 

720 
340 

129 

888     725 


3948 
635 


864 
Jj6 

*46.29 

75 

#  39. 95 
63 

16436 

84 

439 
121 

840 
350 

930 


5048 
650 


Ih 


If 


i  111 ! 


!52 

ARITHMETIC 

9. 

3526 

1521 

6432 

9780 

1946 

819 

637 

568 

876 

621 

10. 

-ii  (34.32 

*  32.34 

$18.64 

$84.50 

$13.67 

321 

125 

253 

212 

631 

11. 

-1^17.01 

*  83.95 

$22.35 

$38.26 

$63.51 

784 

214 

523 

350 

208 

12. 

#68.91 

$11.51 

$14.93 

$26.57 

$39.03 

141 

189 

276 

801 

168 

13. 

$90.75 

$34.26 

$64.29 

$35.28 

$42.86 

324 

275 

343 

653 

797 

14. 

42.57 

8.764 

1.534 

.295 

.375 

375 

423 

264 

147 

294 

15. 

6.293 

.826 

9.12 

6.293 

2.03 

435 

131 

258 

219 

145 

16. 

115.5 

3.064 

48.18 

585.3 

4.659 

818 

513 

155 

306 

314 

In  the  following  questions  name  the  trial  divisors 
and  lind  the  (juotients  and  remainders : 

17.  32)4985  52)2735  61)6751  43)8668 

18.  49)3548  66)5675  54)2085  19)5921 

19.  36)6772  87)5439  73)9106  99)6487 

20.  212)2524  314)7768  425)3467  512)5394 


LESSON  104 


[) 

5 

1940 
021 

0 
2 

$13.07 
631 

6 

[) 

$03.51 

208 

7 
1 

$39.03 

168 

8 
3 

842.80 
797 

5 
7 

.375 
294 

3 

9 

2.03 
145 

3 

6 

4.059 
314 

ial  divisors 

43)8068 

10)5921 

D9) 

0487 

512)5394 

253 


21.108)5695  219)0488  700)0983  822)7786 

23.108)0807  200)3428  384)7534  706)2857 

23.  346)67894  678)17639  289)33338  684)46009 

24.563)26407  662)40640  147)68962  365)41707 

25.  830)17788  777)18810  666)79964  319)68706 


ANSWERS 


Lesson  58 

"ll*'-    «.$19,«31,50^,6S^.     16.31^.     17.4^. 

Lesson  60 

7^1  m  oV  mf ''''  '''• ''''  '''■        *•  nor,  sr.i 

^«.  48,  35.        a'634t62  80     3S  .44   '^'''  ''"  ^'  ''' 
10.   « 1.11.  u    S12,        '  i     '        ■         a    «•■«>'»■ 

M-   «991.  '  "•   *2-35-         13.   f  loui. 

Lesson  61 

413,  532,  733.         12    2-^^10  ino.'''^  -^'''  ^^^^-'  •'^- 


13.  5336,   5104,   3015,  20, 
15.  ^1365.      16.   ^1220. 


^0,  6591,   89 
17.  91  da...  92  da. 


14.   ,S72. 


Lesson  62 
6.   61,  83,   81,   102. 


5.   72^. 
7.   783,  919,  923,  1369,  1383;ill 
9-  1068,  629,  1099,  732,  1 


103,    132,    138,   138. 
^,  «S37,  1112.      8.   $1.22. 


,  lo.yj, 


131,164,282,03,494,156,25 


1110,  1182,  810 


255 


10.   11; 
11.   4304,2202,101; 


h 


250 


ANSWKUS 


CAY.VA,  llir,,  4004,  41  HO,  1000.  12.   1214,  4000,  irJSi'. 

(•)(;!,  i;}24,  041,2548,  242;i  13.   ^70r>.  14.   1005. 

15.   ^1100.       16.  $1000.       18.   $65. 


Lesson  63 

10.  524, 1023,  1G96,  2005,  1015,  15G5. 
22.  32. 

Lesson  64 


13.   120  mi. 


10.  792,1188,1584,1080,2370,3036.  13.  $2250. 

16.  25,  54,  76,  40,  67,  122.  17.  288,  102,  144,  1.^0,  144, 
130.  18.  176,  117,  147,  64,  5(>,  51.  19.  00,  (j(),  (Jii,  52, 
63,56.      21.  102  bu.      22.  $200,  $40. 

Lesson  65 

14.  $  9.87,  $  59.37,  $  846.48,  $  6329.86.  15.  $  62.69, 
$  888.18.  16.  $  38.59.  17.  $  5.33,  $  41.32,  $  41.31, 
$  1133.11.  18.  $  11.25.  19.  $  2.35.  20.  $  15.69,  $  88.60, 
$  157.55,  $  1280.52.  21.  $  39.75.  22.  $  24.13,  $  27.^0, 
$  .23,  $  .03,  $  125.75,  $  80.65.     23.  $  248.65.     24.  $  11.20. 


I ' 


Lesson  66 
3.  2  gal.  2  qt.  1  pt.      15.  6^,  3^,  45 /,  60^. 

Lesson  67 

1.  8  gal.  1  qt.  4.  1  gal.  3  qt.  5.  8  p,  48  ^.  12.  8  gal. 
2qt.,  17  gal.  13.  27  lb.  14.  06^,  4^.  15.  4  wk. 
16.  36  ^.  18.  12  ^.  20.  $  15.  21.  Dime,  uickel,  and 
peuiiy. 


000,  l.'^JSL', 
14.   1005. 


3.   120  mi. 


L3.   $2250. 
[,  1.30,  144, 

GO,  05,  52, 


5.   $G2.G0, 

12,  $4i.;n, 

;0,  8  88.00, 
.3,  $  27.50, 
14.  f  11.20. 


12.  8  gal. 
15.   4  wk. 

nickel,  and 


ANSWERS 


Lesson  68 


2.57 


1.    16  qt.  1  pt.      2.    09^. 
10.  174  mi.     12.  $  234.     13. 
3  qt.  1  pt.       19.   14.       22.   20  mi. 


no 


39^.      5.   5J  hr.,  2(ii  hr. 
16.  45^.     la  2  gal. 


Lesson  69 


190         n    .,  r   !  ^*-       '•  •'■''''  '^-'  ^^'  133,  141,  84,  132, 
129.        8.  415,  709,  822,   SO;!,   741,   1201,   1444,   1384 

9.  949,  1498,  1.535,  1174,  1202,  1454,  000,  010.      li    144 
12.   99(i.         13.   4.;2,  404,  182,  530,   183,  451,   43'  243^ 
14.  4104,  f.»12, 000,  3001. 1095,  52(!,  3778, 4913, 818  3fi51.' 
16.   <.(..      17.   2rMm. ;  23  mi.      la   514  A.      19.   $64  75 
20.    $  40.50.       21,   $ii3,$  21.       22.   24. 

Lesson  70 

6.  $41.25.   7  02  lb.   a  75,  139,  122,  124, 135,  90, 
133  lou.   9.  001,  872,  053,  1443,  1415,  1223,  052,  1201 
10.  97(^  1588, 1445, 924, 842, 1578, 1328, 1522.  11.  115V„i; 
12.  120  m..   13.  431,  202,  343,  101,  297,  400,  175,  1.58 

14.  3G21  780,  2G25,  4426,  1866,  1628,  5788,  im 

15,  2.0  A.  16.18/.  17.  $1050,   la  9/.   19.  $  675. 
20.  131  clays. 


Les'">on  71 


5.   8;  5;  14;  8;  12. 


2005,  4170,  GG15,  G98G,  4704. 


6.   G  in. 


gal. 


9.   1824. 


73, 


11.   $3192.       13.  42,20 


oo.       15.   G3^.       IG.   24bb].       17.   25 fi.       la   92^! 

Lesson  72 

f:  £^i^;         ^    ^ ^^-         ^-   ^ ^^-^A  $ 40.45,  $  13.14 


$17.92,    $31.G8 


a   1744. 


'>.W  I  Q 


$  35G. 


■i  !' 


258 


ANSWERS 


10.  f  246,  305,  35G,  873  bu.  11.  176  A.  12.  274. 
13.   $1.28.       17.   60^.       23.   44^,  3qt.        24.   24  times. 

Lesson  73 

4.  19  qt.,  46  qt.,  (>0  (it.,  32  qt.,  96  qt.,  164  (it.  5.  48  qt., 
112  (it.,  72  qt.,  20  qt.,  30  qt.  6.  11  pk.,  92  qt.,  116  qt., 
131  qt.  7.  1  lb.,  8  lb.,  94  lb.  8.  ^  bu.,  210  lb. 
10.  1}  bu.,  4.1  bu.,  1.?  bu.,  90^.  11.  75  lb.  13.  24  oz., 
44  (jz.,  58  oz.,'v  lb.,  » "lb.,  |  lb.,  J.  lb.,  i  lb.,  j\  lb.  14.  4  ji. 
15.  76  oz.   16.  52  oz.,  70  oz.,  88  ^. 

Lesson  74 

16.  720.  17.  231cu.  hi.  18.  8000  oz.  10.  61b. 
20.  96  8(1-  in. 

Lesson  75 

16.  CX,  OXL,  CXLIX,  CL,  CLIV,  CLXXXII,  CXC, 
CXCIV.  17.   CCC,   XV,   CCCXV;    CC,   LXXXIV, 

CCLXXXIV;  I),XCIX,  DXCIX;  DCXIV,  DCCXXXIX, 
DCCCXXVII,  DCCCC^XXXIV.  18.  M,  CCL,  MCCL; 
CCCXLIV,  MCCCXLIV;  MDCCCXC  VIII,  MCCCCXCII. 

Lesson  76 

3.  Ii;i8.  5.  $15.  6.  $21,  $24,  f  11.  7.  20^. 
8.  The  latter,  1  ^.  11.   $  10,  $  70.  12.   $  16,  $  15, 

f  24,  8  lb.,  6  lb.,  24  lb.  13.   15  gal.,  16  gal.,  18  gal., 

15  yd.,  35  yd.,  21  yd.        14.   12  yd.,  6  yd.,  none.        16 


48^.  18.   28^.  19.   1,   3. 

23.   $3.60.       24.   90  mi. 


1 

2' 


22.   I;    5;    5401b. 


Lesson  77 

16.  64  pt.,  24  pt.,  16  pt.,  8  pt.,  ^  gal.,  40  pt.,  |  gal. 
17.   40  pt.,  f  gal.       22.   40  yr. 


12.  274. 

t.   24  times. 


5.  48  qt., 

it,  llGqt., 

bii.,  210  lb. 

13.   24  oz., 

>.       14.  4^. 


in.   61b. 


XII,  cxc, 

LXXXIV, 
JCXXXIX, 
!L,  MCCL ; 

;cccxcii. 


7.   20^. 

$  16,  f  15, 

al.,  18  gal., 

^         16.   1, 

5;    5401b. 


pt.,  I  gal. 


ANSWEIIS 

Lesson  78 


259 


i  l^V^^  ^  V' i  A  lb.       3.^  lb.,  20^ 


mil    1.    ,  f  .  f  ">  1  »^<^kel,  or  1  dime. 
19.   S23.       20.   $3/  ^'  ^^'  ^^^• 


5. 

15. 


4"  (r> 


^6.    i,  h 


Lesson  79 


"■   .',T.tl,*30.    "'"•        "•  -"^  ^■.  »'>  A.,  CO  A.,  90  A. 


Lesson  81 


«-i-o.    5. 400  J  ;  .M°:  .,/•'"!;' •^"' ^-    *-7, 

-•^  i".       8,   .4L>  A        a    ;  '•*  f '       *•   *'  -^•8«-       '•  «  yd' 
li-   *  77,       12.  "32  lb   '    13'  ^T^-  f ,      "•   «  lb.,  ro  lb. 

40  lb.  15.  .1 3.C0   le  !\  it  ^'^'  ^  y'^-  "• «"  lb., 

18.    «  strip.,  2  ft        19    fu,-   ,     '•   "  ""-  ^'^  ^1'  '"'• 
2i..  30  mi.  "  ''"•  ^  P''-      20-  40  mi.  au  hr. 


Lesson  82 


«•  7-'  bu.,  .^  72.83.  '9  $  r  ots  s  sf  f.a  J  *  "-'-'^2. 
10.  f  108.47,  $  1,09.85,  *  G%  ■.^*«  fo;  *  f '"•*'  »  '"^■^■ 
12.  « 24.25.         13.    wis*  i4.*i"2jb:^"^-       "•   *'*'*^- 

Lesson  83 

••'«•         V.   «  .  Go9.18,  $  0648.75,  «  2190.96, 


2()0 


ANSWERS 


f  0877.23.  9.  f  2r,,  $  0 ;  $  00,  -If;  4  ;  88  mi.,  fi  mi. ;  75 
of  tho  unit,  1  of  tlui  unit;  .Si">  of  the  unit,  4  of  the  unit. 

10.  Jft;  23,;i()0.  11.  35  Im.  12.  8  tla.  16.  Jf?  45,  0  da. 
19.   $  13.50.       20.    $  155.25.       22.    $  240.       23.   f  3,  f  9. 

Lesson  84 
4.  Add  zero.        5.   Add  two  zeros.        12.   IG  bu.  2  pk. 

Lesson  86 

10.     f  1()2().47,       $  1 1 34. 10,       $  703.44,       f  1005.21 . 

11.  $  3000.07,       $  53t)4.()l ,       $  12,770.00,      $  5430.00. 

12.  33,431  sq.  mi.  13.  301  sq.  mi.  14.  $  308.0(), 
$  180.40,  $  5700.48,  $  475.50.  15.  $  178.10,  Ij^  4080.17, 
1 5570.01,  f  15,080.04.  16.  1250  sq.  mi.  17.  7300 
sq.  mi.  18.  Hfp  5725,  $  11,450.  19.  $  277.08,  f  172.74, 
f  303.48,  $  124.75.  20.  $  537.44,  ^  2553.32,  $  14,10().32, 
$  24,104.52.  21.  .H;  13,100.  22.  .HI  070.40,  f  708.05, 
$  370.12,  .f;  040.15.  23.  030  sheep.  The  quantity  and 
the  unit.     The  number.     24.   144. 


Lesson  86 

9.  012,  1302,  804,  2432,  $  1000,  .<$  752.  10.  1530  lb. 
11.  507.  12.  f575.  13.  1080,  ^221,  2170  lb., 
1020  mi.,  304  mi.,  1 1152.  15.  1(>;{8,  5203,  8811,  5304, 
7050,  7300.  16.  5544,  5032,  2012,  7224,  23,3(>0,  00,075. 
17.  $531.12,  11102.80,  $404.04,  $2824.00,  $070.02, 
$  1380.40.  18.  $  1702.05,  $  0221,10.  $  7823.00,  $  1150.34, 
$  0533.15,  $  5005.24.    19.  $5031.    20.  2502  mi. 


0  mi. ;  75 

the  unit. 

Mo,  Oda. 

.   «i5  o,  •$  9. 


)  bu.  2  pk. 


$1995.21. 
$5439.09. 

$  308.9(1, 
$408().17, 

17.  7300 
1,  $  172.74, 
;  14,10().32, 
\,  $  708.05, 
antity  and 


3.  1530  lb. 
217G  lb., 
S811,  5394, 
l()0,  06,975. 
,  $979.02, 
,  f  1150.34, 
592  mi. 


ANSWERS 

Lesson  87 


261 


Lesson  88 

*   — .>  II),,  ,>  iJ.2o.  4    p,a  In,      <tt  «)c.  on  „ 

msMo; TOO, ,,,, ro7, 14; Wo'fv.^  ;':,;;:  ; V^ 

r..o ;  if^  <u"-  *'•■"'  •■••'^"'  *-'H  •«..'«  »V'; 

^1-34,    $.75,    $29.74,    $5:;ois;r'   ^1-H$.54, 
14.   $3.15.  ^^  ^^    *    •^^-  "•   ^4.85. 


Lesson  89 


a  8  1b. 


14.  52  U   ^rX\  ^^'   ^'       "•    '       '^-    12.       13.    250. 

18    3?f;    l^r 'ru'      '    ^-      ^^■^-'«*^-^.     16.10.     17.17 
18.  J^O,  $13.04.      19.  250bu.,  23^. 


20.  150  bu. 


Lesson  90 


4.    $03.98.         5.    $39.71.         6.    .fjoorro 
100  lb.     8.  $1503.25.     9.  $50.20.     10  tj 


12.    $5.45.       13.    33  j^. 


14.   220.       15. 


7.    15^  per 
^.     11.  $  i.r,3. 
>-^.       16.    125. 


262 


ANSWERS 


Lesson  93 

1.  20,714,  2071.4,  207.14,  20.714.       2.    1,32.2.3,  OO.O.'W, 

i(;o.3.r).si.   3.  ir>.04(;,  i.i)or>i)ii.  5.  (h.ok;  a.  e.  it).20iiii. 

7.  2.114,  4..38(),  lli.(;.31,  17.(;2«).  8.  2.210,  r).L>44,  1.7H>, 
lf;0.7.3<).  9.   4.12r,  yd.  10.   07.125  A.         li.   .,S7r). 

13.  10.50  A.,  1.712  (la.  14.  10.50  A.,  1.712(1.1.  15.  .S40, 
5.94,  24.104,  05.872,  182.1,3.3.  16.  ,34.08,  102,  .31,35.0, 
28.248,   3.048.  17.   17,3.25,   54.<)18,   28.3.080,    IOIJI.5, 

210.4.32.  18.  100.85.5.  20.  28..375.  21.  .f.3.';.75. 
22.  ,112100.  23.  8.04;  8.04;  1..5.3();  1.5.30;  4.24;  ,f4.24; 
fOl.44;     00.04;     ()0.04;     1,33..'50;     133..50.  24.   00. 

25.  33.264  yd.,  2.736  yd. 


Lesson  94 

2.  2.16,3,  2.044,  9.412,  .299,  19.095,  3.313,  2.498,  .792 
.351,  .008,  2.248,  .917,  .999,  8.640,  10.853.  3.  1().172  mi 
4.  $.875.  5.  07.2  cu.  ill.  6.  57.75  cii.  in.  8.  1..307 
3.12,  .142,  .409,  4.17,  1.411,  48.7,  1.06.  9.  .Ij?  32.25 
10.  ,1^.875;  $9.37,5.  12.  11.5,  S.T'^,  .361.,5,  .725,  00 
.049,  9.5,  11.15,  .203,  2,5,  4.5,  42,  8.41,  5.24,  1200,  52 
12.,52,  .387,  5.03,  12.  13.  29.  14.  000.  15.  90^; 
$  1.17.  18.  6.(j,  126,  287,  67.7,  68,  2.1,  25.96  +  ,  81,  6.24, 
35.08,  .875,  123.6,  20,  200,  12,  40,  600,  400.  20.  .875. 
21.  23.      22.  320.      23.   .33 ;  .67.      24.   300.      25.  60  da. 


Lesson  96 

23.  .$,32.       24.  .$2.5.       25.  $100.       27.  30^. 
15.       30.   36  yr.       31.   $60,  $720. 


29.  $  12, 


ANSWICRS 

Lesson  96 


20:  J 


Lesson  97 

-^.'^'5:  n?f  J-:;-  «--^-  -'^. 

i«     *-  ^         -^-l-  •>•».      12..,^.       13.  l.>7i^.      14    *  IS 


Lesson  98 

24.    10%.        25.    50%. 


23.   121%, 


Lesson  99 


5.   14. 


6.  r.0%,,^;{,;.       7,   ^;r^. 

14.  ;)hr.     15.  ^;u;o.     16.  ^;i75.    1;   tJ/:    .^^ ''^^  7- 
l^^^%,OOJ%.ia...%,io,%,.;.^^;;v,^^^ 


Lesson  100 


1.   1,  2,  3,  4,  and  0 


?0^, 


111.;  2. 


2.    4:4. 


.->' 


!Oin 


4.   30  in.       5.   14  times  tlio  unit. 


.f!13!). 
14.  V2 


1-        8.   45  times 


3.   24  apples ; 
6.   54  a])p]es. 


9.   .1i<  20,500.        10.    131)1 


.  <  i) 


11.    114.    _12.    .^20;   .f;40;   .fl  80, 


)ii. 


15.  1)71 


18.   .^175.       19.   195  1b, 


«q.  ft.       16.  24 


13.    $4-  2. 


mi.       17.  120 


20.   f  115.05;  $34.95. 


nil. 


264 


ANSWERS 


Lesson  101 


1.  9  times,  4  in.  2.  i),  /,.  3.  $  G.  $  18 ;  A's  share. 
4.  A  .f;  W,  W  f  10,  C  $r>;  Cs  sliare.  3.  f?.');  8  yd. ;  Jji^ .'{, 
/.('.  tlie  soiling  price  of  1  yd.  of  eacli.  10.  30  so.  in. 
11.  4.  12.  .\;  45  mi.  13.  1,25%.  14.  0  sq.ft. 
15.  f.'JO;  112*;  14.  16.  12.  17.  5  times;  I  ft.;  5. 
18.  ;^  times,  |-  ft. ;  3.  19.  .\  ft.,  2;  |  yd.,  3,  cte.  20.  .Ifl  4, 
4,  ^  ^,  f  f     21.   3  ft.     22.    ^  wk.  or  4  da.     23.   5  times. 


Lesson  102 

1.  24.  2.  ,«|;4800.  3.  30  da.  4.  |1.  5.  I|18eaeli. 
6.  <)8  lb.  7.  14  11).  8.  Load  of  wheat ;  ()2 1  11).  9.  $  1 0.50 ; 
'4P5.49.  10.   f  1S0.4S.  11.   .It;  57.00.  12.   13000. 

13.    13.75.       14.    10%.       15.    30  yr.       16.    Kk--^;  )$  150. 
17.   30  da.       18.   20%.       19.    $2250.       20.   18,24. 


Lesson  103 

1.  $129.34,  f  176.00,  $180.91,  $185.77,  $155.21 
$294.59;  $1128.48.  2.  $311.10,  $302.33,  $328.07 
$292.72,  $303.00,  $370.98;  $1909.40.  3.  $455.38 
$  440.91,  $  410.08,  $  404.40,  $  3()1.02,  $  488.82 ;  $  2573.81 
4.  20,370 ;  25,087;  23,202  ;  34,739.  5.  100,777  ;  $  144,058 
243,290.     6.  540,  580,  595,  022,  (;()5,  002.     7.  37207.570 


33393.250 :     27383.872. 


8.   $2471.17;      $5001.77 


$  J  052.97. 


9.   $2298.35;       $  1(')70.92 ;       $193.93 


1027.20;     $2995.81;     $1077.91.         11.   $473.10 


10. 


$2305.45;      $1001.41. 


12.   $801.55;       $0874.30 


$  3070.78. 


13.    $518.22;       $3,917.45 


$  72.73, 

14.    $2521.33;  $890.40;  $10."',3.97.       15.    9(183;  89,109 
10,300. 


16.   24,508;    47,508;    1".,837 


17. 


■i' 


->2.378 


AXSWKRS 


2G5 


.'s  share. 
fi\. ;  f  3, 

0  sq.  ill. 
9  sq.  ft. 

1  ft. ;  5. 
20.  .1^  i, 

t  times. 


^  8  each. 

I.  fio.no; 

5.    l.'iGdO. 
24. 


$155.21, 

f  328.07, 

if)  455.1^8, 

i>  2573.81. 

i>144,r)58; 

17207.576 ; 

5001.77; 

,f  103.93. 
1$  473.10; 

0874.30; 
$  72.73. 

;  89,109; 

322,378 ; 


31,040;    331,500.  18.    138.270;    110.242;    120.030. 

19.    28.915;     18.742;    55.794.  20.   05.187;    20.792; 

29.952.       21.   121.573;  221.11;  535.248.        22.   30)9.351; 
20.728;     27.895.  23.   390.527;     20.998;     285.890. 

24.   140.109;    029.29;   00.409. 


Lesson  104 


1.    14,592; 
2.    $1501.28 


10,975 ; 
$  2987.52 


<«> 


1  *> 


270 


45,908 


82,944. 


$1477.48 


$11 


K'>  ". 


0 


$3171.75.  3.  $741.78;  $1703.«>2;  $25 13. .'}();  $5287.92; 

$2510.85.  4.    2,175,918;       1,311,555;       3,110.880; 

1,739,298;  1,380,024.          5.     150,813;    138,990;    98,304; 
78,()25;   53,119.         6.   82,270;   50,745;   55,(;00 ;   241,800; 

294,000.  7.    325,013;    4C)(),«;2();    209,;{48 ;    114,552; 

074,250.  8.    352,820:    080,718;    779,492;    2,500,980; 

3,281,200.  9.   2,887,794;  908,877;  3,053,370;  8,507,280; 

1,208,400.  10.    $20,040.72;    $4042.50;    $4715.92; 


$17,914:    $8025.77. 


11.    $13,335.84;    $17,905.30 


$  11,089.05  ;     $  13,391 ;     $  13,210.08. 


$  2175.39 


$4120.08 


$21,282.57 


12.    $9710.31; 
;  $  0557.04. 


13.    $29,403;      $9421.50;      $22,051.47;      $23,037.84: 
$34,159.42.  14.    15,903.75;    3707.172;    404.970 

43.305;    110.25.  15.    2737.455;    108.200;    2352.90 

16.    91.179;     1571.832;    74()7.9 


1378. 1(>7;  294.35. 
179,101.8;  140)2.920.  17  1 
201,25.  18.  72,20;  85,  0)5; 
4;  02,  45;   124,  54;  05,  52. 


>.;. 


.X 


25;    52,    31;    110,    41; 
11,  12.       19.  188, 


•to  .    ft 


20    11,   192;  24,  232;  8, 


07;  10,  274.     21.  52,  79;  43,  71  ;   \\,<M):  9.  388.     22.  49, 


195;  11,  139;    19,  238;  3,  472. 


23,    19r,,  78;  30,  299 


115,  98;  08,  487.        24.    40,  509;  01,  258;  409,  9;   114. 


97. 


25.   21,  109;  24,  102;   143,450;  215.210. 
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COMMENTS. 

"  I  can  see  that  it  is  an  important  contribution  to  the  art  of  teaching  numbers." 
—  W.  T.  Hakkis,  U.S.  Commi'ssioHfr,  liiireaii  0/  Edncatiott. 

"  From  a  careful  examination  it  seems  to  mc  to  have  many  advantages  over  the 
books  on  the  subject  now  in  use.  Its  wise  omission  of  topics  of  no  practical  use,  the 
clearness  of  its  methods  and  problems,  and  its  neat  typography  appeal  to  every 
teacher  who  has  occasion  to  deplore  the  bulky  and  involved  arithmetics  in  so  many 
of  our  schools."  —  Geokcie  (Jilhekt,  Principal  Chester  Academy,  Chester,  Pa. 

"I  heartily  approve  of  the  method  of  this  book."  —  VV.  B.  Smith,  McDonogh 
School,  McDonogh ,  Md. 

"  The  processes  are  explained  logically  and  the  subjects  are  arranged  in  their 
proper  order  in  the  course.  The  examples  given  are  such  as  require  thought  and  at 
ihe  same  time  are  not  such  as  can  be  considered  unfairly  puzzling,  nor  are  they  too 
simple,  but  arc  all  such  as  might  be  learned  from  some  of  the  preceding  parts  of  the 
book."  Fkkderick  Uooi.ittle,  Acting  School  Visitor  and  Clerk  of  Committee 
on  Education,  0/  Connecticut. 

"  This  volume  is  a  very  successful  attempt  to  give  expression  to  the  better  teach- 
ing of  psychiilogy  as  to  tho  growth  and  development  of  the  idea  of  number.  The 
plan  of  the  work  is  ihorouglily  scientific,  the  methods  are  well  presented  and  the  ex- 
amples well  chosen.  This  little  book  should  assist  greatly  in  the  reform  in  teaching 
arithmetic,  now  in  progress." — I'hok.  Alfred  1.  Ue  Lukv,  Unii'ersity  0/  Toronto. 

"  Tliis  book  contains  many  admirable  features.  I  like  especially  the  early  intro- 
duction of  lieciiual  operations."  —  CvKUs  BoGER,  A.M.,  Superintendent  Schools, 
Lebanon,  Pa. 

"  Naturally  I  am  pleased  with  the  extent  to  which  the  book  bases  the  treatment 
of  fundamental  operations  of  fractions  and  ratio  upon  the  dea  of  measure  and  of 
numbers  as  units  of  measurement.  I  am  particularly  struck  with  the  fact  that  the 
pupils  attention  is  definitely  called  to  some  special  (juautity  or  whole  which  furnishes 
the  object  of  attention,  and  within  which,  so  to  speak,  the  numerical  processes  take 
place;  also  with  the  clearness  and  concisemess  of  the  method  of  treatment;  the  logi- 
cal order  of  the  selection  of  tc;.'cs;  and  the  exclusion  of  useless  and  irrelevant  mat- 
ter. I'he  simplification  of  treatment  due  ti)  sticking  close  to  fundamental  principles, 
must  recommend  the  book  to  teachers  and  pupils  who  have  been  bewildered  by  the 
great  number  of  topics  treated  in  the  ordinary  arithmetic  —  topics  which  do  not 
differ  at  all  in  their  logical  or  arithnaetical  basis,  but  are  simply  different  practical 
expressions  (jf  the  same  princii)le.  I  wish  uie  book  the  success  it  deserves."  ^ —  Pro- 
fessor Dewey,  University  of  Cl-ictigo. 

"  '  The  Psychology  of  Numt)e.,'  by  Professors  McLellan  and  Dewey,  placed  on  a 
rational  basis  the  methods  to  be  pursued  in  the  elementary  treatment  of  number. 
This  has  now  been  followed  by  '  The  Public  School  Arithmetic,'  by  Professors 
McLellan  and  A.  F.  Ames,  ui  which  these  rational  methods,  set  forth  in  the  former 
work,  are  systematically  and  successfully  presented.  The  special  feature  of  this 
book  consists  in  its  treatment  of  lunnber  a'-  the  result  of  measurement.  The  authors 
have  brought  out  very  clearly  the  proper  methods  of  dealing  with  the  fundamental 
operations,  with  fractions,  and  with  tlie  commercial  rules  The  definitions  are  con- 
sistent and  accurate  —  a  feature  not  common  in  elementary  lexts  cf  arithmetic. 
There  is  an  t:xcellent  collection  of  well-graded  jxainplt  Few  of  the  tricky  prob- 
lems which  have  done  so  much  to  discredit  aritt^  metic  ixe  to  be  found.  The  book 
con.seiiuently  deserves  speedily  to  win  a  place  among  recognized  text-books."  — 
Profkssok  M(  Kav,  M'. If  aster  University. 

"One  of  those  wise  book*  that  make  school  study  mc:K  pleasant  and  effective 
than  in  the  old  days  wi»en  routme  study  was  the  rule.  .  .  .  Both  teachers  and  pupils 
will  welcome  this  very  valuable  book."  —  Saturday  Evening  Gazette,  Boston. 
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